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PREFACE 


This  report  presents  the  results  of  a  study  conducted  in  1993-1994  that  exam¬ 
ined  the  extent  to  which  spacepower  (both  military  and  economic)  will  influ¬ 
ence  national  security  strategy  and  the  conduct  of  future  military  operations.  It 
was  updated  and  revised  in  1997  to  reflect  the  changes  that  have  occurred  in 
military  space  policies,  organizations,  and  operations  and  in  the  expanding 
commercial  space  sector  since  1994.  The  report  attempts  to  articulate  the  key 
military  space  policy  issues  facing  the  United  States  and  place  them  in  the 
larger  context  of  a  changing  strategic  environment  to  define  new  options  for  the 
exercise  of  spacepower  in  the  pursuit  of  national  interests. 

The  motivation  for  the  study  was  twofold:  (1)  to  educate  decisionmakers  on  the 
exploitation  of  spacepower  in  the  pursuit  of  national  security  interests,  and  (2) 
to  provide  an  overview  of  economic  security  issues  facing  military  planners  who 
are  already  familiar  with  military  space  policies,  programs,  and  trends.  Since 
the  research  for  the  study  was  completed  in  1994,  many  aspects  of  the  trends 
discussed  here  concerning  the  commercial  space  market  have  come  about.  For 
example,  a  Presidential  Directive  on  the  Global  Positioning  System  (GPS)  was 
issued  in  March  1996,  and  a  new  National  Space  Policy  was  released  in 
September  1996.  Furthermore,  several  defense-  and  intelligence- community- 
related  initiatives  concerning  space  program  management  and  operations  that 
were  begun  in  1994-1995  are  still  unfolding  as  this  document  goes  to  print. 

The  research  and  analysis  was  conducted  under  the  auspices  of  RAND's  Na¬ 
tional  Defense  Research  Institute,  specifically  the  International  Security  and 
Defense  Policy  Center.  NDRI  is  a  federally  funded  research  and  development 
center  sponsored  by  tfie  Office  of  the  Secretary  of  Defense,  the  Joint  Staff,  the 
unified  commands,  and  the  defense  agencies. 

The  report  should  be  of  interest  to  persons  concerned  with  U.S.  military  doc¬ 
trine,  strategy,  policy,  and  force  planning,  as  well  as  those  interested  in  the  fu¬ 
ture  of  civil/ military  relations  in  technology  policy  and  space  policy. 
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SUMMARY 


INTRODUCTION 

Operation  Desert  Storm  clearly  demonstrated  that  space  forces  can  be  signifi¬ 
cant  contributors  to  enhancing  operational  forces  and  accomplishing  military 
objectives.  As  a  result,  future  joint  operations  will  demand  an  increasing  role 
for  them.  However,  the  strategic  context  in  which  many  of  these  space  forces 
were  first  developed,  acquired,  and  justified  has  been  supplanted  by  an  evolv¬ 
ing  and  dynamic  landscape  that  poses  new  challenges  for  military  forces  in 
general.  U.S.  military  space  planners  need  to  take  a  closer  look  at  the  opera¬ 
tional  implications  of  the  choices  they  make  when  designing,  acquiring,  and 
operating  space  systems  and  forces.  This  document  examines  the  changing  na¬ 
ture  of  spacepower  in  the  post-Cold  War  era  in  the  conduct  of  military 
operations  and  the  implications  and  challenges  confronting  policymakers  in 
formulating  future  options  for  exercising  spacepower. 

THE  “PROLIFERATION”  OF  SPACEPOWER 

Before  addressing  the  geopolitical  and  policy  context  for  spacepower,  the  term 
itself  must  be  defined.  We  would  define  spacepower  as  the  pursuit  of  national 
objectives  through  the  medium  of  space  and  the  use  of  space  capabilities.  Al¬ 
though  broad  and  general  in  nature,  this  definition  focuses  on  national  objec¬ 
tives,  the  use  of  space  as  a  medium  distinct  from  land,  sea,  or  air,  and  the  use  of 
capabilities  that  require  the  space  medium.  The  effective  exercise  of  space- 
power  may  require,  but  is  not  limited  to,  the  use  of  military  forces.  We  believe 
that  “spacepower”  should  be  viewed  in  a  national  context  and  that  developing  a 
strategy  for  spacepower  must  include  consideration  of  economic  and  political 
security  interests  as  well  as  military  goals  and  objectives. 

When  we  trace  the  role  of  military  spacepower  from  the  Cold  War  to  the  pres¬ 
ent,  one  clear  pattern  emerges:  proliferation.  We  see  this  proliferation  first  in 
the  increasing  capabilities  of  space  forces  and  the  expanding  roles  they  are  ex- 
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pected  to  play  to  meet  future  missions  and  threats.  During  the  Cold  War,  most 
military  space  systems  were  designed  for  strategic  purposes  (e.g.,  the 
deterrence  of  strategic  nuclear  conflict  between  the  United  States  and  the  So¬ 
viet  Union).  Not  only  were  they  designed  to  provide  warning  of  ballistic  missile 
attack,  they  were  also  designed  to  communicate  that  warning  through  a  nuclear 
environment  and  to  support  the  U.S.  nuclear  response  by  helping  to  repel  and 
defeat  the  attack  and  end  the  conflict  on  favorable  terms. 

In  the  post-Cold  War  era,  the  types  of  roles  U.S.  military  forces  may  be  called  on 
to  perform  have  increased  dramatically  and  include  peacekeeping  and  hu¬ 
manitarian  operations,  crisis  operations,  and  theater  defense.  Besides  continu¬ 
ing  to  perform  the  strategic  deterrence  function  in  the  event  of  nuclear  war, 
space  forces  are  also  expected  to  support  U.S.  responses  to  other  forms  of  con¬ 
flict  by  performing  an  array  of  space-related  functions  that  include  early 
warning  and  integrated  tactical  warning  and  attack  assessment  (ITW&AA),1 
weather/environmental  monitoring,  satellite  communications  (satcom),  sur¬ 
veillance  and  reconnaissance,  navigation  and  positioning,  space  control,  and, 
possibly  in  the  future,  ballistic  missile  defense  (BMD)  and  force  application. 

Beyond  this  proliferation  of  threats  and  space-related  functions,  there  is  also  a 
proliferation  in  the  number  of  players  in  the  space  arena.  In  the  past,  the  U.S. 
military  overwhelmingly  dominated  spacepower.  Now,  however,  a  number  of 
actors  in  several  sectors  are  involved  in  space  programs  and  activities  and  have 
an  effect  on  national  security:  the  military  space  sector,  the  intelligence  space 
sector,  the  commercial  space  sector,  and  the  civil  space  sector.  In  addition,  an 
international  sector  has  a  strong  influence  on  the  activities  of  these  other 
sectors,  which  are  becoming  much  more  intertwined  and  interconnected, 
increasing  the  complexity  involved  in  military  exploitation  of  spacepower. 

TRENDS  IN  SPACE-RELATED  FUNCTIONS 

Given  that  the  military  no  longer  dominates  the  market  for  space-derived  in¬ 
formation,  it  is  critical  that  military  policymakers  understand  the  economic  and 
commercial  trends  in  the  various  functional  areas  where  space  forces  will  be 
expected  to  provide  support,  since  those  trends  affect  the  development,  ac¬ 
quisition,  deployment,  and  exploitation  of  space  systems,  posing  risks  and  of¬ 
fering  opportunities.  Space-related  functions  can  be  arrayed  along  a  spectrum, 
with  commercial,  civil,  intelligence,  international,  and  military  sectors  having 
differing  degrees  of  importance  in  each.  Underlying  the  spectrum  is  the 


^ITW&AA  consists  of  two  separate  functions:  tactical  warning  and  attack  assessment.  Although 
they  can  be  performed  separately,  integration  of  the  two  (the  “I"  in  "ITW&AA”)  implies  the  need  to 
integrate  the  functions  to  have  more  information  with  which  to  determine  an  appropriate  response 
to  a  ballistic  missile  attack. 
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function  of  space  launch,  which  is  a  prerequisite  for  all  aspects  of  spacepower. 
U.S.  dominance  in  this  area  fell  dramatically  through  the  1980s.  To  ensure 
better  access  to  space,  and  to  gain  additional  military  and  diplomatic  leverage, 
a  reliable,  responsive,  lower-cost  space  launcher  is  needed. 

At  the  commercial  end  of  the  spectrum  is  the  satellite  communications  func¬ 
tion,  which  is  driven  by  commercial  interests  in  terms  of  number  of  customers, 
of  money,  and,  increasingly,  of  deploying  new  technologies.  DoD  use  of 
commercial  communication  satellites  can  bring  technical  and  cost  benefits,  but 
at  the  risk  of  additional  vulnerability  and  inflexibility  compared  to  completely 
U.S.-government-owned  systems.  With  its  origins  in  the  military,  space-based 
remote  sensing  is  increasingly  becoming  commercial,  as  technical  advances  by 
DoD  and  the  Department  of  Energy,  bolstered  by  policy  changes,  open  up  the 
prospect  of  smaller,  lighter,  more  selective,  and  less-expensive  remote  sensing. 
While  there  are  economic  benefits  to  the  military  (in  terms  of  procuring 
commercially  available  imagery),  commercial  remote  sensing  has  its 
downside — it  poses  the  risk  of  possibly  revealing  the  disposition  and  movement 
of  U.S.  forces  to  an  adversary.  Like  remote  sensing,  satellite  navigation  is  a 
function  that  satisfies  a  long-standing  critical  military  need  and  that  is 
increasingly  becoming  of  greater  commercial  interest  as  the  opportunities  for 
new  geographically  based  information  systems  become  more  widely  known. 
The  DoD  operates  a  constellation  of  24  Navstar  satellites  that  make  up  the 
space  segment  of  the  Global  Positioning  System  (GPS).  DoD  control  over  the 
space  segment  protects  U.S.  military  interests  but  entails  the  responsibility  of 
maintaining  a  predictable  and  stable  policy  environment  for  GPS  to  ensure  that 
it  becomes  a  global  standard,  to  deter  the  proliferation  of  competing  systems, 
and  to  allow  U.S.  industry  to  maintain  its  leadership  position  in  growing 
commercial  markets. 

In  the  civil  part  of  the  spectrum,  environmental  monitoring  poses  concerns  for 
DoD,  since  until  recently  both  DoD  and  the  National  Oceanic  and  Atmospheric 
Administration  (NOAA)  have  maintained  separate  weather  satellite  programs. 
This  overlap  causes  problems  over  issues  of  encryption  and  over  the  use  of  de¬ 
classified  data  from  military  systems  in  environmental  research. 

At  the  military  end  of  the  spectrum,  the  military  controls  such  functions  as 
ITW&AA,  space  control,  and  BMD.  These  functions  represent  capabilities  that 
perform  critical  national-security-related  missions,  such  as  ensuring  the  sur¬ 
vival  and  protection  of  the  United  States  from  threat  of  attack,  which,  therefore, 
probably  will  not  be  contracted  out  to  the  commercial  sector.  Military  control 
of  these  functions  affords  the  United  States  opportunities  for  exercising  post- 
Cold  War  leadership  in  support  of  the  stable  environment  needed  for  global 
economic  growth  and  as  a  counterbalance  to  aggressive  regional  powers. 
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ILLUSTRATIVE  MILITARY  SPACE  STRATEGY  OPTIONS  IN  THE  POST¬ 
COLD  WAR  WORLD 

To  understand  the  implications  of  operating  in  the  post-Cold  War  environment, 
we  look  at  three  illustrative  evolutionary  military  space  strategy  options  that 
span  the  range  of  potential  military  involvement  in  space-related  functions: 
Minimalist,  Enhanced,  and  Aerospace  Force.  In  the  Minimalist  option,  the 
military  use  of  spacepower  is  highly  dependent  on  external  relationships  and 
partnerships.  Integration  with  other  military  operations  depends  on  organiza¬ 
tions  outside  the  military  chain  of  command.  This  strategy  option  is  largely  the 
outcome  of  budgetary  constraints  and  technological  advances  in  other  sectors, 
thus  leading  to  the  U.S.  military  owning  only  those  systems  that  perform  unique 
and/or  critical  national  security  functions  and  leasing  everything  else  from  the 
commercial  sector.  In  the  Enhanced  strategy  option,  the  military  use  of  space- 
power  is  highly  integrated  with  other  forms  of  military  power.  External  rela¬ 
tionships  and  partnerships  are  important  but  not  critical  to  core  military  capa¬ 
bilities.  In  the  Aerospace  Force  option,  military  spacepower  is  exercised  sepa¬ 
rately  from  other  military  forces.  Actual  military  operations  are  most  likely  joint 
and  combined  and  may  use  external  relationships,  but  this  is  not  required.  Fig¬ 
ure  S.l  shows  the  organizational  implications  of  the  options. 

We  also  considered  how  each  option  would  accomplish  space- related  national 
security  objectives,  including:  (1)  preserving  freedom  of,  access  to,  and  use  of 
space;  (2)  maintaining  the  U.S.  economic,  political,  military,  and  technological 
position;  (3)  deterring/ defeating  threats  to  U.S.  interests;  (4)  preventing  the 
spread  of  weapons  of  mass  destruction  to  space;  and  (5)  enhancing  global  part¬ 
nerships  with  other  spacefaring  nations.  Although  all  the  options  can  fulfill  the 
objectives,  how  they  fulfill  them  differs.  For  example,  the  Minimalist  option 
needs  to  rely  on  multiple  means,  such  as  economic  strategies,  terrestrial 
military  forces,  diplomatic  approaches,  and  treaties,  to  accomplish  its  objective, 
since  it  has  few  actual  space  forces  capable  of  doing  so.  We  also  examined  how 
each  option  might  support  operations  across  the  spectrum  of  conflict,  and 
found  that  each  option  will  need  very  different  organizational  constructs  to 
fulfill  the  tasks  and  functions  required.  For  example,  a  Minimalist  option  for 
DoD  exploitation  of  space-based  systems — a  notion  that  is  entirely  conceivable 
in  today's  budgetary  environment — necessitates  much  earlier  “preparation  of 
the  battlefield”  through  possibly  years  of  expanded  DoD  and  military 
involvement  in  such  nontraditional  areas  as  trade  policies  and  regulations. 
However,  regardless  of  option,  there  is  a  growing  need  for  improved 
cooperation  among  all  sectors.  This,  in  turn,  entails  a  growing  need  for  space 
literacy  about  what  space  forces  can  and  cannot  do,  and  for  trust  among  the 
various  players,  both  within  the  services  and  across  the  various  sectors. 
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POSTSCRIPT 

Since  this  report  was  first  written,  a  number  of  changes  in  national  policies, 
organizations,  operations,  and  commercial  sector  trends  have  occurred,  having 
a  bearing  on  the  development  and  exploitation  of  spacepower.  At  the  policy 
level,  the  release  of  the  National  Security  Policy,  a  new  National  Space  Policy, 
and  Joint  Vision  2010  influences  the  development  of  requirements  that 
spacepower  will  be  expected  to  support.  USSPACECOM  initiated  several  efforts 
that  further  defined  these  requirements  by  conducting  a  revalidation  of  its 
mission  and  organization  in  1996.  Furthermore,  the  focus  of  space  warfighting 
has  shifted  from  a  strategic,  Cold  War  orientation  to  a  greater  emphasis  on  the 
tactical  exploitation  of  space  and  support  to  the  warfighter  in  conventional 
operations.  The  influence  of  the  “revolution  in  military  affairs"  (RMA)  and  the 
attention  paid  throughout  the  government  to  “information  operations"  and 
“information  warfare"  also  point  to  the  contribution  of  space-based  systems 
and  information  technologies  to  supporting  these  areas  of  potential  operational 
and  institutional  transformation.  However,  this  new  level  of  thinking  about  the 
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military  uses  of  space  highlights  the  need  for  the  military  space  community  to 
come  to  grips  with  how  to  apply  existing  policy  and  doctrine  to  the  specific 
challenges  of  using  spacepower.  This  is  admittedly  a  difficult  problem,  but  the 
challenges  posed  by  the  expanding  use  of  the  medium  of  space  by  military  and 
nonmilitary  actors  warrant  a  greater  effort  by  the  DoD  to  address  how  the 
commercial  and  civil  space  sectors  can  contribute  to  accomplishing  national 
security  goals. 

CHALLENGES  FOR  THE  FUTURE 

Finally,  U.S.  spacepower  comprises  national  capabilities,  not  just  the  military 
space  capabilities  of  the  DoD.  The  continued  growth  of  the  commercial  space 
sector,  especially  in  information  technologies,  is  providing  new  opportunities 
for  the  exercise  of  national  spacepower  for  military,  political,  and  economic 
objectives.  Regardless  of  the  outcomes  of  roles  and  missions  debates,  reorgani¬ 
zation  and  management  initiatives,  or  defense  force  structure  reviews,  the 
warfighter  will  need  to  have  a  better  understanding  of  how  to  exploit  and 
counter  commercial  space  capabilities.  This  understanding  will  better  enable 
the  military  to  create  mechanisms,  whether  legal,  regulatory,  or  market-driven, 
to  ensure  that  it  can  “shape  the  battlefield"  of  the  future  and  gain  maximum 
leverage  from  whatever  resources  it  is  able  to  devote  to  military  space 
capabilities.  The  DoD  has  begun  the  process  of  improving  interoperability 
between  military,  civil,  and  commercial  systems,  and  of  ensuring  it  has  access 
to  commercial  space  systems  when  needed.  But  a  deliberate  effort  at 
coordination  and  communication  between  representatives  of  the  nation’s 
military,  economic,  and  political  interests  in  space,  built  on  a  strong  foundation 
of  trust,  literacy,  and  cooperation,  is  critical.  Only  then  will  we  understand  the 
extent  to  which  spacepower  will  influence  the  implementation  of  national 
security  strategy  and  the  conduct  of  future  military  operations  in  the  context  of 
exercising  national  power  in  a  dynamic  strategic  environment. 
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INTRODUCTION 


BACKGROUND 

Operation  Desert  Storm  clearly  demonstrated  that  space  forces  can  be  signifi¬ 
cant  contributors  to  enhancing  operational  forces  and  accomplishing  military 
objectives.  They  provide  critical  data  and  information  necessary  to  warn 
against  ballistic  missile  attack,  to  allow  instantaneous  worldwide  communica¬ 
tions  among  forces,  to  predict  weather  patterns  in  regions  of  national  interest, 
and  to  perform  precise  geographical  measurements  and  position  location  any¬ 
where  in  the  world.  Coupled  with  advances  in  technologies  and  information 
processing  techniques,  space  systems  are  demonstrating  their  flexibility  and  di¬ 
versity  in  other  areas  as  well,  such  as  contributing  to  the  development  of  na¬ 
tional  communication  infrastructures  in  developing  countries.  The  satellites 
used  to  perform  these  many  functions  are  only  part  of  a  larger  system  that  al¬ 
lows  the  United  States  to  exploit  space-based  capabilities  to  enhance  its  na¬ 
tional  security;  the  components  of  this  system  include  launch  vehicles  to  ensure 
access  to  space,  ground  stations  deployed  around  the  globe  to  track  and  control 
the  satellites,  and  reliable  communication  links  to  ensure  the  timely  flow  of 
data  to  and  from  the  orbiting  spacecraft.  Also  included  is  the  large  infrastruc¬ 
ture  of  unique  skills  and  technologies  tailored  to  exploit  and  disseminate  the 
products  of  space  resources. 

Although  Operation  Desert  Storm  highlighted  the  importance  of  spacepower  in 
supporting  conventional  military  operations,  future  joint  operations  will  de¬ 
mand  an  increasing  role  for  space  forces,  including  the  possible  exploitation  of 
civil,  commercial,  and  international  space  systems.  Warfighters,  users,  and 
military  planners  must  also  be  concerned  with  the  implications  for  future  mili¬ 
tary  operations  of  facing  adversaries  who  have  significant  space  capabilities  or 
who  have  access  to  space-derived  data  products.  Moreover,  the  implications  of 
such  future  concepts  as  information  warfare  need  to  be  addressed.  In  this  dy¬ 
namic  security  and  budgetary  environment,  members  of  the  military  space 
community  must  determine  even  more  carefully  which  space  forces  and  oper- 
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ational  arrangements  are  needed,  when  they  are  needed  and  by  whom,  and 
what  the  operational  implications  are  of  the  space  force  structure  that  results. 

The  strategic  context  in  which  many  of  these  space  systems  were  first  devel¬ 
oped,  acquired,  and  justified  has  been  supplanted  by  an  evolving  and  dynamic 
strategic  landscape  that  poses  new  challenges  for  military  forces  in  general. 
Consequently,  space  forces  must  now  compete  with  other  military  systems  and 
capabilities  in  a  declining  budgetary  and  force  structure  environment.  It  is  not 
evident  that  a  clear  understanding  of  the  virtues  and  drawbacks  of  space  assets 
exists  among  key  decisionmakers  in  the  administration,  the  Congress,  or  the 
American  public.  This  lack  of  understanding  is  complicated  by  a  gap  of  per¬ 
spective  and  experience  between  those  in  the  military  and  the  aerospace  indus¬ 
try  tasked  to  develop,  acquire,  and  operate  space-based  capabilities  (the  space 
community)  and  those  in  the  combatant  and  component  commands  who  plan 
and  conduct  combat  operations  to  which  these  capabilities  might  contribute 
(the  warfighting  community).  This  gap  has  hampered  the  efficient  communica¬ 
tion  needed  to  fully  exploit  existing  capabilities  and  to  remedy  deficiencies  by 
effectively  upgrading  or  replacing  associated  systems.  Other  analysts  have 
noted  that  if  the  two  communities  cannot  readily  and  effectively  communicate 
with  each  other,  they  surely  will  not  be  able  to  communicate  with  those  civilian 
leaders  in  the  Pentagon,  the  White  House,  and  on  Capitol  Hill  responsible  for 
making  informed,  fiscally  responsible  decisions  on  acquiring  capabilities — the 
all-important  connection  between  space-based  capabilities  and  national  ob¬ 
jectives. 

U.S.  military  space  planners  have  begun  taking  a  closer  look  at  the  operational 
implications  of  the  choices  they  make  when  designing,  acquiring,  and  operating 
their  systems.  In  particular,  efforts  are  under  way  to  close  the  general  schism 
between  the  space  and  warfighting  communities.  Still,  much  effort  is  needed  to 
ensure  that  all  decisionmakers  are  operating  from  a  common  frame  of  refer¬ 
ence. 

OBJECTIVES  AND  APPROACH 

This  report  presents  the  results  of  a  1993-1994  study  to  help  in  establishing  that 
frame  of  reference.  Specifically,  the  study  examines  the  changing  nature  of 
spacepower  in  the  post-Cold  War  era  in  conducting  military  operations  and  the 
implications  and  challenges  policymakers  face  in  formulating  future  options  for 
exercising  spacepower.  Since  many  changes  in  policy,  doctrine,  organization, 
and  commercial  space  activities  have  occurred  since  1994,  the  study  brings 
those  areas  up  to  date  and  addresses  their  implications  for  spacepower. 

The  motivation  for  the  study  was  twofold:  (1)  to  educate  decisionmakers  on  the 
exploitation  of  spacepower  in  the  pursuit  of  national  security  goals  and  objec- 
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tives,  and  (2)  to  provide  an  overview  of  economic  security  issues  facing  military 
planners  who  are  already  familiar  with  military  space  policies,  programs,  and 
trends.  Since  the  completion  of  the  research  for  this  study  in  1994,  many  as¬ 
pects  of  the  trends  discussed  in  this  document  have  occurred.  For  example,  a 
number  of  Presidential  decisions  regarding  GPS  and  national  space  policy  have 
been  promulgated,  and  efforts  toward  reorganizing  the  management  of  DoD 
and  intelligence  community  space  programs  have  been  initiated.  The  implica¬ 
tions  of  these  steps  are  still  unfolding  as  this  document  goes  to  print. 

The  alternative  options  discussed  herein  are  intended  to  be  plausible  but  illus¬ 
trative  options  that  could  evolve  from  the  status  quo.  They  are  created  to  help 
illuminate  the  issues  and  challenges  for  spacepower  in  supporting  national 
security  objectives  and,  thus,  are  not  rigorously  evaluated. 

ORGANIZATION  OF  THIS  DOCUMENT 

Chapter  Two  traces  the  evolution  of  spacepower  and  space  forces  from  the  Cold 
War  to  present  times,  highlighting  the  proliferation  in  military  threats,  the 
proliferation  of  space-based  capabilities  to  address  those  threats,  and  the 
proliferation  of  actors  involved  with  space  systems.  Chapter  Three  discusses 
the  issues  and  trends  underlying  this  proliferation,  examining  the  status  of  the 
various  players  involved  in  the  pertinent  areas  of  space  activity,  the  areas  that 
offer  opportunities  for  mutually  beneficial  cooperation  between  military  and 
civil/commercial  sectors,  and  the  areas  that  might  cause  concerns  for 
competition.  Given  the  changing  environment  highlighted  in  Chapter  Two  and 
the  trends  and  issues  identified  in  Chapter  Three,  we  examine  in  Chapter  Four 
the  relationship  of  spacepower  and  the  evolving  national  security  environment. 
The  chapter  addresses  alternative  interpretations  of  spacepower  for  different 
futures  by  creating  an  illustrative  spectrum  of  options  for  exercising  space 
force,  examining  the  implications  of  those  options  for  meeting  space-related 
national  security  objectives,  and  assessing  how  they  might  accomplish 
operational  objectives  and  tasks.  Chapter  Five  offers  a  postscript  of  what 
“vision,”  policy,  and  organizational  changes  have  occurred  since  the  initial 
completion  of  this  study.  These  changes  include  the  promulgation  of  Joint 
Vision  2010  by  the  Joint  Staff  and  USSPACECOM’s  own  vision  of  the  future. 
They  also  include  an  examination  of  the  Air  Force’s  vision  of  evolving  from 
today's  “air”  dominated  air  force,  to  an  “air  and  space”  force,  and  eventually  to 
a  future  “space  and  air”  force.  A  new  National  Space  Policy  has  also  been 
released  (in  September  1996).  Finally,  Chapter  Six  summarizes  the  importance 
of  economic  and  commercial  space  interests  for  the  military,  arguing  that 
cooperation  and  trust  among  all  sectors  will  enable  everyone  to  better 
understand  the  extent  to  which  spacepower  can  influence  the  exercise  of 
national  power  in  a  dynamic  security  environment. 


_ Chapter  Two 

THE  “PROLIFERATION"  OF  SPACEPOWER:  A  GEOPOLITICAL 
_  AND  POLICY  CONTEXT 


When  we  trace  the  role  of  military  space  forces  from  the  Cold  War  to  the  pres¬ 
ent,  one  clear  pattern  emerges:  proliferation.  We  see  this  proliferation  in  the 
increasing  capabilities  of  space  forces  and  the  expanding  roles  they  are  ex¬ 
pected  to  play  to  meet  future  missions  and  threats.  We  also  see  this  prolifera¬ 
tion  in  the  expanding  number  of  actors  currently  involved— the  number  of 
“players"  who  have  a  stake  in  using  space  forces.  Understanding  this  context  is 
critical  for  understanding  how  the  military  should  fashion  its  space  strategy. 

This  chapter  establishes  the  geopolitical  and  policy  context  for  identifying  this 
proliferation  of  purposes  and  users  of  space-derived  information.  It  starts  by 
defining  the  term  “spacepower,"  which  provides  the  context  for  the  theme  un¬ 
derlying  this  report,  that  spacepower  should  be  viewed  in  a  national  framework 
and  that  developing  a  military  strategy  for  spacepower  must  include  considera¬ 
tion  of  economic  and  political  security  interests  as  well  as  military  goals  and 
objectives.  The  chapter  continues  by  examining  the  dynamic  and  evolving 
spectrum  of  conflicts  and  threats  and  the  operational  tasks  that  space  systems 
would  be  expected  to  support  across  that  spectrum.  It  then  discusses  the  dif¬ 
ferent  sectors  of  space  activities  (military,  intelligence,  civil,  commercial,  and 
international)  and  the  existing  policy  process  and  key  players  in  that  process. 

SPACEPOWER  DEFINED 

What  is  spacepower?  In  an  analogy  to  air  and  sea  power,  the  term  would  seem 
to  imply  the  employment  of  military  forces  operating  in  a  distinct  medium  (i.e., 
the  space  environment)  to  achieve  some  national  goal  or  military  objective. 
Current  Air  Force  doctrine  defines  spacepower  as  the  “capability  to  exploit 
space  forces  to  support  national  security  strategy  and  achieve  national  security 
objectives."1  It  also  defines  air  and  space  power  as  “the  synergistic  application 
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of  air,  space,  and  information  systems  to  project  global  strategic  military 
power."  Unfortunately,  these  definitions  seem  to  be  incomplete;  they  do  not 
capture  some  important  realities  of  military  space  activities  today  and  in  the 
future. 

First,  there  is  the  implied  assumption  that  the  identification  of  military  space 
forces  provides  both  the  necessary  and  sufficient  conditions  for  understanding 
the  space  "order  of  battle.”  As  will  be  discussed  below,  civil  and  commercial 
systems  are  also  an  important  part  of  the  nation's  space  capabilities  and  its 
ability  to  achieve  national  security  objectives.  Partnerships  between  military, 
civil,  and  commercial  communities  are  likely  to  be  vital  to  the  successful  execu¬ 
tion  of  national  and  military  security  strategies.  Thus,  spacepower  should  be 
understood  as  more  than  military  forces.  As  General  Hap  Arnold  said  of  air- 
power:  "Air  power  is  the  total  aviation  activity— civilian  and  military,  commer¬ 
cial  and  private,  potential  as  well  as  existing."  We  would  apply  the  same 
thought  to  the  definition  of  spacepower. 

Second,  the  definitions  imply  that  spacepower  is  focused  on  "global"  and 
"strategic"  concerns  alone.  This  is  understandable,  as  space  forces  have  histori¬ 
cally  been  thought  of  as  systems  for  functions  such  as  strategic  nuclear  opera¬ 
tions  and  national  intelligence  collection.  It  is,  however,  an  overly  narrow  and 
outmoded  view.  Joint  Vision  2010  defines  four  new  operational  concepts  for  the 
U.S.  military:  dominant  maneuver,  precision  engagement,  full-dimensional 
protection,  and  focused  logistics.  Space  systems  contribute  to  and  are  neces¬ 
sary  to  each  of  these  operational  concepts.  Space  capabilities  are  also  vital  to 
military  operations  other  than  war,  as  in  the  case  of  peacekeeping  and  humani¬ 
tarian  relief.  Consequently,  space  forces  are  more  than  a  tool  for  achieving 
global,  strategic  objectives  as  during  the  Cold  War— they  are  an  integral  part  of 
how  U.S.  forces  will  operate  across  the  spectrum  of  conflict. 

Third,  the  definitions  give  an  impression  of  being  taken  at  one  point  in  time, 
e.g.,  at  the  instant  during  which  power  is  being  projected  in  support  of  a  na¬ 
tional  objective.  Power  can  be  thought  of  not  only  as  the  ability  to  employ 
forces,  but  also  as  the  ability  to  shape  the  battlespace  itself  before  the  initiation 
of  conflict.  As  with  other  forms  of  national  power,  both  absolute  and  relative 
capabilities  are  important,  e.g.,  What  are  my  forces  capable  of  doing  and  how 
do  they  compare  to  those  of  potential  adversaries?  In  line  with  the  National 
Military  Strategy,  spacepower  can  be  used  to  shape  and  mitigate  potential 
threats  and  not  just  respond  to  them.2  Since  spacepower  is  more  than  military 
forces  alone,  this  means  that  spacepower  should  be  understood  as  something 


2Office  of  the  Joint  Chiefs  of  Staff  (1997). 
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that  can  evolve  and  that  the  ability  to  shape  the  actions  of  others  may  be  as 
significant  as  what  can  be  accomplished  unilaterally.3 

As  with  any  evolving  military  field,  intense  debates  over  doctrine  can  be 
expected.  Like  the  emergence  of  air-  and  seapower,  spacepower  has  both  simi¬ 
larities  and  differences  with  other  forms  of  military  and  national  power.  Space- 
power  has  many  different  facets  depending  on  one’s  perspective  and  objec¬ 
tives.  For  example,  from  the  viewpoint  of  the  tactical  commander,  spacepower 
represents  capabilities  that  can  help  him  put  bombs  on  target  in  his  area  of  the 
battlespace: 


From  the  viewpoint  of  the  regional  CINC,  spacepower  represents  capabilities 
that  shape  the  entire  battlespace,  including  the  provision  of  logistical  support 
and  the  use  of  joint  and  combined  arms  capabilities.  His  view  is  a  broader  than 
that  of  the  lower-level  commander: 


From  the  viewpoint  of  the  National  Command  Authority,  the  battlespace  is  but 
one  part  of  several  areas  of  concern,  such  as  domestic  political  support,  rela¬ 
tions  with  allies  and  coalition  partners,  and  economic  conditions.  The  view¬ 
point  at  this  level  can  be  thought  of  as  monitoring  several  different  but  interact¬ 
ing  spheres: 


3For  example,  having  low-cost  access  to  space  is  useful  by  itself  and  as  an  additional  deterrent  to 
the  entry  of  potential  competitors,  which  may  result  in  missile  proliferation.  Similarly,  the 
continued  provision  of  free,  high-quality  navigation  signals  from  GPS  makes  it  difficult  to  raise 
international  funding  for  a  competing  system. 
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Spacepower  is  connected  to  other  forms  of  national  power  such  as  economic 
strength,  scientific  capabilities,  and  international  leadership.  The  NCA  may  use 
spacepower  to  achieve  nonmilitary  objectives  or  exploit  nonmilitary  capabilities 
to  enhance  military  spacepower. 

An  examination  of  spacepower  should  consider  all  of  the  nation’s  space  capa¬ 
bilities,  at  all  levels  of  conflict,  and  across  time  to  include  shaping  the  bat- 
tlespace  in  peacetime  before  the  initiation  of  conflict.  Therefore,  we  would  de¬ 
fine  spacepower  as  the  pursuit  of  national  objectives  through  the  medium  of 
space  and  the  use  of  space  capabilities.  Although  broad  and  general  in  nature, 
this  definition  focuses  on  national  objectives,  the  use  of  space  as  a  medium 
distinct  from  land,  sea,  or  air,  and  the  use  of  capabilities  that  require  the  space 
medium.  The  effective  exercise  of  spacepower  may  require,  but  is  not  limited 
to,  the  use  of  military  forces. 

This  report  focuses  on  the  use  of  spacepower  at  the  strategic  and  operational 
levels  of  warfare,  e.g.,  the  needs  of  the  C1NC,  rather  than  those  of  the  tactical 
commander.  The  exercise  of  spacepower  by  tactical  commanders  requires  a 
more  technical  and  detailed  analysis  of  specific  space  capabilities.  This  report 
provides  an  overview  of  how  the  exploitation  of  space  is  creating  new  opportu¬ 
nities  for  the  exercise  of  national  power. 


THE  PROLIFERATION  OF  CONFLICTS,  THREATS,  AND  OPERATIONS 

Figure  2.1  shows  the  conflict  spectrum  during  the  heyday  of  the  Cold  War.  At 
the  time,  American  foreign  policy  was  determined  by  the  threat  posed  by  the 
Soviet  Union  and  its  surrogates  in  the  Warsaw  Pact.  Military  planners  focused 
on  strategies  for  deterrence  and  defense:  deterring  a  nuclear  conflict  with  the 
USSR  but  defeating  it  should  an  attack  be  initiated.  The  likelihood  of  such  a 
conflict  was  believed  to  be  low,  but  the  consequences  of  such  a  catastrophe 
warranted  extensive  preparation  to  ensure  the  government’s  survival  and 
effective  retaliation.  In  contrast,  less  emphasis  was  placed  on  conventional 
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Figure  2.1 — Cold  War  Spectrum  of  Conflict 


operations  and  capabilities  to  deal  with  insurgencies,  terrorism,  and  smaller 
conventional  conflicts,  because  the  threat  to  the  United  States  itself  was 
perceived  to  be  low  and  national  interests  might  or  might  not  be  at  stake. 

However,  the  end  of  the  Cold  War  has  brought  a  dynamic  international  envi¬ 
ronment  that  has  engendered  new  uncertainties  and  concerns  about  the  di¬ 
versity  of  threats  to  U.S.  military  and  economic  interests  and  the  extent  to 
which  the  United  States  will  become  involved  in  military  operations  overseas 
(as  shown  in  Figure  2.2).  Although  the  possibility  of  a  theater  or  general  nuclear 
war  between  the  United  States  and  Russia  or  other  nuclear-armed  states  cannot 
be  discounted  (these  states  still  possess  intercontinental  ballistic  missiles  that 
could  threaten  U.S.  national  survival),  it  has  certainly  diminished  (and  is 
perceived  to  be  low);  however,  other  threats  have  taken  its  place.  Proliferation 
of  weapons  of  mass  destruction  (WMD)  in  other  regions  of  the  world,  possibly 
including  space,  contribute  to  the  uncertainties  that  military  planners  must 
consider.  Operational  planning  must  account  for  the  possibility  of  these  threats 
while  recognizing  that  the  United  States  is  more  likely  to  become  involved  in 
major  regional  conflicts  (MRCs)  similar  to  Desert  Storm,  as  well  as  in  crises  and 
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lesser  conflicts  (CALCs)4  such  as  peacekeeping,  rescue,  and  humanitarian 
operations.  "Peace”  in  this  instance  is  a  relative  term,  for  although  the  threat  to 
the  United  States  may  be  low  in  these  cases,  they  increasingly  require  a  greater 
commitment  of  military  forces  and  a  concomitant  risk  of  escalation  to  greater 
combat  involvement. 

There  are  currently  more  than  70  flashpoints  worldwide.5  Reflecting  these 
flashpoints,  there  are  an  expanded  number  of  global  actors  with  which  the 
United  States  must  be  concerned.  These  include  transnational  threats  such  as 
international  narcotics  and  other  criminal  activities  that  are  well-funded,  have 


4 CALC  is  a  RAND-coined  term  used  to  describe  international  situations  involving  nonroutine  mili¬ 
tary  operations  short  of  war  or  short  of  preparations  for  war.  More  broadly,  it  includes  everything 
that  is  not  an  MRC.  Examples  of  CALCs  include  peacekeeping  and  peacemaking  (Lebanon,  Soma¬ 
lia),  punitive  and  preemptive  strikes  (Libya,  Iraq),  restoring  civil  order  (Somalia,  Grenada,  Panama), 
humanitarian  and  disaster  assistance  (Bosnia,  Somalia),  evacuations  of  American  citizens  (Liberia, 
Somalia),  provision  of  security  zones  (Iraq,  Bosnia),  and  monitoring  and  enforcement  of  sanctions 
(Iraq,  Serbia).  It  does  not  include  military  support  in  domestic  natural  disasters,  such  as  Hurricane 
Andrew.  See  Builder  and  Karasik  (1995). 

5Fogleman  (1994),  p.  7B.  At  the  time  of  this  article  General  Fogleman  was  the  Commander-in- 
Chief,  U.S.  Transportation  Command  (USTRANSCOM),  and  Commander,  USAF  Air  Mobility 
Command  (AMC). 
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access  to  very  sophisticated  technologies  and  systems,  and  are  growing  in  so¬ 
phistication.6  They  also  include  nongovernmental  organizations  (NGOs),  small 
terrorist  groups,  and  insurgents.  Separatist  and  ethnic  conflicts  continue  to 
cause  death  and  destruction  in  many  parts  of  the  world.  The  traditional  prob¬ 
lem  of  containing  expansionist  powers  has  been  replaced  in  many  regions  by 
the  opposite  problem  of  supporting  weak  or  collapsed  governments  (e.g.,  So¬ 
malia,  Haiti,  the  former  Yugoslavia).  Thus,  although  the  national  security 
community  worries  about  whether  it  can  meet  the  demands  of  two  major  re¬ 
gional  contingencies,  such  as  wars  in  Iraq  and  Korea,  the  U.S.  military  finds  it¬ 
self  actually  engaged  in  a  range  of  multiple,  small,  but  difficult  operations  that 
are  straining  key  support  functions  (e.g.,  airlift,  medical  services,  communica¬ 
tions).7  Economic  competition  and  economic  conflict  play  a  role  across  the 
board.  Intensive  economic  competition  can  exist  between  two  or  more  nations 
in  a  period  of  peace,  and  can  contribute  to  shaping  the  environment  in  which 
military  forces  may  operate.  Alternatively,  economic  conflict  may  exist, 
because  of  sanctions  and  other  measures,  with  little  or  no  economic 
competition  at  higher  levels  of  conflict.  The  disruption  of  information  systems 
or  the  exploitation  of  information-based  technologies  by  adversaries  could  also 
conceivably  occur  across  the  spectrum  of  conflict — and  could,  in  turn,  affect 
the  U.S.  military's  ability  to  support  national  objectives  at  whatever  level. 

This  proliferation  of  threats  will  likely  result  in  asymmetrical  relationships  and 
confrontations  in  which  many  of  the  U.S.  military's  traditional  doctrinal  ap¬ 
proaches  to  warfare  and  the  capabilities  it  relies  on  may  be  inappropriate.  The 
recent  American  experience  in  Somalia  comes  to  mind  as  an  example. 

THE  PROLIFERATION  OF  SPACE  SYSTEM  CAPABILITIES  TO  MEET  AN 
EXPANDING  VARIETY  OF  CONFLICTS 

During  the  Cold  War,  many  military  space  systems,  such  as  the  Defense  Sup¬ 
port  Program  (DSP)  and  MILSTAR,  were  designed  for  strategic  purposes  (i.e., 
the  deterrence  of  strategic  nuclear  conflict  between  the  United  States  and  the 
Soviet  Union).  Not  only  were  they  designed  to  provide  warning  of  ballistic 
missile  attack  (not  only  from  the  Soviets,  but  worldwide),  they  were  also  de¬ 
signed  to  communicate  that  warning  through  a  nuclear  environment  and  to 
support  the  U.S.  nuclear  response  by  playing  a  role  in  helping  to  repel  and  de¬ 
feat  the  attack  and  end  the  conflict  on  favorable  terms.  These  (and  other) 
strategic  purposes  provided  the  context  for  establishing  heroic  system  surviv¬ 
ability  criteria,  which  greatly  increased  the  cost  of  many  systems.  Nevertheless, 


6The  Russian  “mafia"  is  a  source  of  particular  concern  with  the  collapse  of  internal  controls  in  the 
former  Soviet  Union.  See  Williams  (1994). 

7D.  Johnson  (1994). 
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these  systems  contributed  to  ensuring  deterrence  and  maintaining  the  nuclear 
peace  during  the  Cold  War. 

Since  Operations  Desert  Shield  and  Storm,  however,  military  space  systems  are 
playing  an  increasingly  critical  role  in  enhancing  the  performance  of  American 
military  forces  across  the  board.  Besides  continuing  to  provide  strategic  deter¬ 
rence,  space  forces  today  are  intended  to  play  a  role  in  fulfilling  a  military  strat¬ 
egy  of  near-simultaneous  operation  and  support  of  two  MRCs  and  a  role  in 
supporting  the  host  of  nontraditional  missions  exemplified  by  CALCs.  MRCs 
tend  to  be  technology-intensive,  whereas  CALCs  are  manpower-intensive.  The 
contributions  of  space  systems  to  meeting  the  demands  of  Gulf  War  operations 
have  been  widely  heralded.  However,  the  stresses  imposed  on  space  systems  in 
providing  that  support  have  also  been  documented.8  Although  many  of  the 
problems  identified  in  the  Gulf  War  post-mortems  have  been  addressed,  there 
is  a  growing  concern  that  the  United  States  may  become  unable  to  support  the 
two-MRC  strategy  if  the  level  of  forces  (including  space  forces)  is  allowed  to 
continue  declining  for  the  next  decade.  One  way  to  deal  with  this  problem  of 
growing  commitments  and  declining  forces  and  budgets  would  be  to  alter  the 
two-MRC  strategy  itself  to  reflect  political  and  budgetary  reality,  as  has  been 
discussed  in  various  public  fora. 

Furthermore,  it  is  likely  that  the  types  of  space  forces,  personnel,  and  support 
assets  involved  in  CALCs  will  be  stressed  severely,  in  no  small  measure  as  a  re¬ 
sult  of  the  continued  drawdown  in  forces  coupled  with  increasing  international 
and  domestic  pressures  for  U.S.  involvement.  In  most,  if  not  all,  cases  for  both 
MRCs  and  CALCs,  the  United  States  tends  to  be— or  is  expected  to  be— the 
dominant  partner  in  these  coalitions,  with  sometimes  great  disparities  in  levels 
of  technologies,  interoperability,  training,  exercises,  and  operational  experience 
among  the  coalition  partners.  This  places  the  burden  on  the  U.S.  military  to 
provide  operational  support  to  its  coalition  partners,  in  addition  to  supporting 
its  own  forces,  which  is  itself  difficult  in  times  of  fiscal  austerity.  As  the  time  for 
replacing  many  current  satellite  constellations  draws  near,  the  inability  of  the 
United  States  to  pay  fully  for  replacements  will  force  the  creation  of  innovative 
approaches  to  space  system  acquisition,  operation,  and  employment  to  meet 
national  commitments. 

Replacement  systems  need  not  be  as  expensive  as  current  systems  and,  in  many 
cases,  can  perform  better  while  costing  less.  Some  acquisition  reform  efforts  by 
the  Air  Force  are  demonstrating  the  kinds  of  innovative  approaches  that  can 
bridge  the  gap  between  evolving  requirements  and  available  budgets.  For  ex¬ 
ample,  the  Global  Positioning  System  is  the  largest  operational  military  satellite 


8See,  for  example,  Winnefeld,  Niblack,  and  Johnson  (1994),  especially  Chapter  Eight. 
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constellation  to  date.  By  using  performance-based  specifications  and  best 
commercial  practices,  the  GPS  program  office  reduced  the  cycle  time  for  the 
next  block  of  GPS  sustainment  satellites  (the  Block  IIF  series)  from  seven  to  five 
years,  saved  $1.1  billion  over  the  acquisition,  and  reduced  required  project  of¬ 
fice  manpower  by  38  percent  (i.e.,  from  145  persons  in  FY  96  to  90  by  FY  08). 9 

In  another  example  of  acquisition  innovation,  the  new  Space-Based  Infrared 
System  (SBIRS)  is  intended  to  replace  the  current  Defense  Support  Program 
(DSP)  for  such  purposes  as  missile  warning,  missile  defense,  technical  intelli¬ 
gence,  and  battlespace  characterization/  The  “high”  portion  of  SBIRS  consists 
of  four  satellites  in  geosynchronous  orbit  and  two  satellites  in  highly  elliptical 
orbits.  Despite  higher  performance  requirements,  total  life-cycle  costs  are  es¬ 
timated  to  be  less  than  DSP  because  of  sirialler  launch  vehicles  (e.g.,  the 
Medium  Launch  Vehicle  as  opposed  to  the  Titan  IV),  the  use  of  a  commercial 
spacecraft  bus,  and  the  use  of  techniques  such  as  CAIV  (cost  as  an  independent 
variable)  to  determine  what  the  “best  value”  approach  is  for  meeting  user 
requirements.  Continuation  of  acquisition  reform  and  its  “institutionalization” 
will  be  a  necessary  part  of  executing  the  National  Security  Strategy  and  National 
Military  Strategy  in  a  constrained  budget  environment. 

The  spectrum  of  conflict  in  Figure  2.2  showed  the  wide  range  of  operations 
that  the  U.S.  military  may  be  called  on  to  support  today:  peacekeeping/ 
humanitarian  operations,  insurgency,  terrorism,  crisis,  country  conflict,  re¬ 
gional  conflict  (MRC  level),  and  sustained  nuclear  operations.  Furthermore,  it 
is  likely  that  the  military  will  contribute  to  supporting  whatever  actions  U.S.  de¬ 
cisionmakers  find  necessary  in  the  realm  of  information  warfare.10  Tables  2.1 
to  2.3  show  how  a  series  of  space-related  functions  could  contribute  to  that 
range  of  operations.  Those  functions  are  integrated  tactical  warning  and  attack 
assessment  (ITW&AA),  weather/ environmental  monitoring,  satellite  communi¬ 
cations  (satcom),  surveillance  and  reconnaissance,  navigation  and  positioning, 
space  control,  ballistic  missile  defense  (BMD),  and  force  application.  For  each 
type  of  operation,  we  include  an  overall  objective  for  the  operation  and  specific 
tasks  for  each  function.  Rather  than  attempting  to  be  all-inclusive — an  impos¬ 
sible  task,  given  the  wide  variety  of  uses  of  space-derived  information — the  ta¬ 
bles  are  intended  to  illustrate  the  range  of  support  that  space  systems  provide 
for  the  accomplishment  of  objectives  and  tasks. 


Assistant  Secretary  of  the  Air  Force  (Acquisition),  http://www/safaq.af.mil,  26  November  1996. 

10See,  for  example,  Molander,  Riddile,  and  Wilson  (1996);  Anderson  and  Hearn,  RAND,  personal 
communication.  Also,  on  the  list  of  joint  doctrine  publications  put  out  by  the  Joint  Staff  is  Joint 
Publication  3-13,  Information  Warfare,  which,  as  of  the  fall  of  1996,  was  under  development. 
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For  example,  in  Table  2.1,  which  illustrates  peacetime,  peacekeeping/ 
humanitarian,  and  counterinsurgency  operations,  we  see  that  in  performing 
peacekeeping  or  humanitarian  operations,  an  operational  objective  might  be  to 
establish  and  defend  safe  areas  to  ensure  the  safe  passage  of  people  as  well  as 
food  and  medicines.  Operational  tasks  that  might  support  the  accomplishment 
of  this  objective  using  space-based  systems  might  include  the  monitoring  of 
theater  ballistic  missile  (TBM)  launches  in  areas  of  crisis  (ITW&AA);  ensuring 
secure  communications  between  U.S.  and  coalition  forces  (satcom);  denying 
infiltration  in  regions  of  concern  (surveillance /reconnaissance);  establishing 
accurate  boundaries  of  safe  areas  (navigation/positioning);  ensuring  freedom  of 
movement  to,  from,  and  in  space  (space  control);  monitoring  potential  threats 
to  safe  areas  (ballistic  missile  defense);  and  deterring  threat  of  attack  against 
U.S.  forces  overseas  (force  application) . 

In  Table  2.2,  which  shows  anti-terrorism,  crisis,  and  country  conflict  opera¬ 
tions,  we  see  that  in  periods  of  crisis,  for  example,  an  operational  objective 
might  be  to  deter  aggressive  actions  by  belligerents.  Operational  tasks  using 
space-based  systems  might  include  assessing  sea  state  effects  on  enemy  naval 
activities  (weather/environmental  monitoring),  conducting  surveillance  on 
troop  movements  in  theater  (surveillance /reconnaissance),  neutralizing  hostile 
artillery  (navigation/positioning),  initiating  preparatory  BMD  actions  (BMD), 
and  denying  enemy  advances  on  the  battlefield  by  destroying  command  and 
control  sites  (force  application) . 

Finally,  in  Table  2.3,  which  shows  regional  conflict  (MRC  level)  and  sustained 
nuclear  operations,  we  see  that  at  the  regional  conflict  level  (MRC),  for  example, 
halting  or  evicting  invading  armies  would  be  an  operational  objective  that 
could  perhaps  be  supported  by  the  following  operational  tasks:  ensuring 
adequate  and  secure  communications  to  respond  (satcom),  determining  routes 
of  attack  (surveillance/reconnaissance),  and  maintaining  the  position  location 
of  U.S.  and  allied  forces  (navigation/positioning). 

Again,  to  illustrate  the  proliferation  of  space  forces  in  today’s  world,  the  Cold 
War  use  of  space  forces  would  be  devoted  only  to  supporting  the  sustained 
nuclear  operation  cell  of  the  table. 

THE  PROLIFERATION  OF  ACTORS  IN  SPACE 

In  the  past,  the  U.S.  military  overwhelmingly  dominated  spacepower.  Now, 
however,  many  actors  (as  shown  in  Figure  2.3)  are  involved  in  areas  of  space 
programs  and  activities  that  affect  U.S.  national  security.  These  actors  can  be 
roughly  categorized  into  four  sectors  of  U.S.  space  activities:  military,  intelli¬ 
gence,  civil  (including  scientific  activities),  and  commercial.  In  addition,  an 
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Figure  2.3 — The  Proliferation  of  Actors  Involved  in  Space  Activities 


international  sector  has  a  strong  bearing  on  the  activities  of  the  other  four  sec¬ 
tors.  This  international  sector  includes  new  capabilities  (e.g.,  communication 
satellites  (comsats),  remote  sensing)  and  management  of  those  new  capabilities 
by  governments  and  nongovernmental  organizations  (e.g.,  other  spacefaring 
nations,  international  organizations  such  as  Intelsat,  and  regional  organizations 
such  as  the  European  Space  Agency)  and  their  industrial  counterparts  (which  in 
many  instances  are  very  closely  linked  with  their  governments).  In  the  past  it 
was  sufficient  to  confine  consideration  of  national-security-related  space 
activities  to  the  military  and  intelligence  sectors,  but  this  is  no  longer  so. 

Consideration  of  ongoing  activities  in  each  of  the  sectors  and  their  influence  on 
each  other  is  necessary  in  light  of  budgetary  and  other  factors.  In  fact,  Figure 
2.3  is  somewhat  misleading  in  that  the  sectors  are  much  more  closely  linked 
than  is  indicated. 

In  addition,  the  interaction  of  these  actors  within  the  United  States  is  exceed¬ 
ingly  complex.  Figure  2.411  illustrates  the  hierarchy  and  the  complexity  in  the 
number  of  actors  involved  in  making  or  influencing  national  space  policy  and 


^Figure  2.4  and  accompanying  text  were  excerpted  from  unpublished  work  by  Dana }.  Johnson  of 
RAND. 
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military  space  activities.  Six  levels  of  decreasing  influence  or  effect  on  the  U.S. 
government’s  formulation  of  space  policy  are  shown  (with  Level  I,  the  President 
and  his  personal  staff,  being  the  greatest  in  terms  of  influence).  Level  II  in¬ 
cludes  the  various  White  House  councils  such  as  the  National  Security  Council, 
the  National  Economic  Council,  and  the  National  Science  and  Technology 
Council.  Level  III  encompasses  agencies  having  a  programmatic  self-interest  in 
space  policy,  and  Level  IV  focuses  on  Congressional  committees  having  over¬ 
sight  or  fiscal  authority  over  space  programs.  Level  V  covers  Congressional 
members  and  agencies,  such  as  the  Congressional  Budget  Office,  the  Office  of 
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Technology  Assessment,12  and  the  General  Accounting  Office,  which  have  ad¬ 
dressed  space-related  issues  at  the  direction  of  Congress.  Level  VI  includes 
public  opinion,  interest  groups,  U.S.  industry,  the  United  Nations  and  interna¬ 
tional  law,  and  foreign  governments  and  space  programs. 

Delineation  of  these  entities  is  not  meant  to  imply  that  they  act  as  single  blocs; 
rather,  the  network  is  more  ambiguous  than  is  indicated.  Different  members 
within  each  group  hold  conflicting  as  well  as  similar  opinions  on  certain  issues, 
and  thus  cross  boundary  lines  in  the  promotion  of  ideas  and  viewpoints. 
Although  the  scope  of  the  network  appears  to  be  large,  in  reality  there  are  prob¬ 
ably  only  a  few  individuals  who  are  truly  influential  in  U.S.  space  policy. 


^Disestablished  in  October  1995  by  the  Congress. 


_ _ Chapter  Three 

TRENDS  IN  SPACE-RELATED  FUNCTIONS:  OPPORTUNITIES 
FOR  COLLABORATION  AND  POSSIBILITIES  FOR  CONFLICT 


Given  the  proliferation  of  space-related  functions  to  support  many  military  op¬ 
erations  and  actors,  it  is  critical  for  the  military  to  understand  trends  in  these 
areas — e.g.,  who  controls  or  leads  in  the  area — especially  as  this  information  af¬ 
fects  the  development,  acquisition,  deployment,  and  exploitation  of  space  sys¬ 
tems  providing  information  to  the  warfighter. 

This  chapter  focuses  on  those  trends  and  specifically  examines  areas  that  offer 
opportunities  for  mutually  beneficial  cooperation  between  military  and 
civil/commercial  sectors  and  areas  that  might  raise  concerns  about  conflict. 


THE  RELATIONSHIP  BETWEEN  SPACE-RELATED  FUNCTIONS  AND 
SECTORS 

After  examining  the  space-related  functions  shown  across  the  top  of  Tables  2.1- 
2.3,  it  is  clear  that  civil,  commercial,  and  military  interests  have  differing  de¬ 
grees  of  importance  in  each.  At  one  end  of  the  spectrum,  as  shown  in  Figure 
3.1,  satellite  communications  are  largely  driven  by  commercial  interests  in 
terms  of  numbers  of  customers,  money,  and,  increasingly,  deploying  new 
technologies.  At  the  other  end,  force  application  and  ballistic  missile  defense 
are  driven  by  military  requirements,  although  they  might  use  commercial  tech¬ 
nologies.  In  the  middle  are  civil  government  functions  related  to  public  safety, 
such  as  monitoring  weather.  These  positions  are  not  static  but  can  change  over 
time  as  in  the  case  of  satellite  navigation.  For  example,  GPS  was  developed  to 
meet  military  requirements  but  was  found  to  have  useful  civil  and  commercial 
applications.  In  addition,  military  reliance  on  civil  and  commercial  space 
systems  implies  a  need  to  protect  those  assets  in  the  Continental  United  States 
(CONUS)  and  in  space.  Space  launch  capabilities  are  considered  to  underlie  all 
space  activities  and  are,  thus,  primary  concerns  for  all  sectors. 

Below,  we  discuss  the  status  of  each  functional  area  in  more  detail. 
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Note:  Space  systems  only. 

Figure  3.1 — Space-Related  Functions  on  the  Spectrum  Are  Driven  by  Different  Sectors 


SPACE  LAUNCH:  GOVERNMENT-DRIVEN  (IN  TRANSITION) 

Space  launch  is  the  necessary  prerequisite  for  all  aspects  of  spacepower.  Inter¬ 
continental  ballistic  missiles  for  delivering  nuclear  warheads  were  pressed  into 
service  to  become  the  nation's  First  space  launchers.  Over  thirty  years  later,  the 
technical  descendants  of  those  early  launchers  are  still  in  service  today,  with  the 
familiar  names  of  Delta,  Atlas,  and  Titan.  Other  vehicles  were  developed  and 
abandoned  along  the  way,  most  notably  the  Saturn  family  used  for  the  Apollo 
program.  The  Space  Shuttle  was  developed  in  the  1970s  and  will  likely  continue 
to  be  used  for  manned  access  to  space  in  the  early  twenty-first  century. 

Through  the  1970s,  the  United  States  was  able  to  monopolize  all  free  world 
launches.  Europe  made  several  efforts  to  create  its  own  launch  vehicle,  but  the 
technical  and  political  problems  of  intergovernmental  cooperation  prevented 
success.  In  the  mid-1970s,  European  disputes  with  the  United  States  over 
launching  European  communication  satellites  (e.g.,  the  French-German  Sym¬ 
phonic  project)  gave  a  renewed  impetus  to  the  development  of  an  autonomous 
space  launcher.  The  result  was  the  Ariane  family  of  vehicles,  developed  by  the 
European  Space  Agency  (ESA)  and  marketed  by  the  French-led  consortium  of 
Arianespace.  When  the  United  States  experienced  the  losses  of  the  Space  Shut¬ 
tle  Challenger  and  several  unmanned  launch  vehicles  in  1986  and  1987,  Ariane 
was  able  to  take  and  hold  a  dominant  share  of  the  international  launch  market 
for  several  years  (see  Figure  3.2). 

As  the  backlog  of  satellites  resulting  from  the  U.S.  failures  and  stand-down 
declined  and  U.S.  commercial  launch  providers  began  competing  more 
successfully  against  Ariane,  new  competition  arrived  from  China  and,  most 
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recently,  Russia.  As  part  of  efforts  to  promote  market  reforms  and  to  provide  an 
incentive  for  other  objectives,  such  as  stemming  missile  proliferation,  the 
United  States  entered  into  agreements  allowing  China  and  Russia  access  to  the 
international  satellite  launch  market.1  This  was  done  over  the  objections  of  the 
U.S.  launch  industry  and  Europe  but  with  the  support  of  U.S.  satellite 
manufacturers,  who  welcomed  more  competition  in  launch  services. 

Decisions  about  space  launch  tend  to  last  for  decades  and  initiating  dramatic 
change  has  proven  very  difficult.  Even  the  former  Soviet  Union,  which  created 
more  types  of  space  launchers  than  any  other  country,  practices  a  high  level  of 
technical  inheritance  and  common  design  with  new  vehicles.  There  have  been 
numerous  reports  and  commissions  over  the  years  bemoaning  the  state  of  U.S. 


^‘Agreement  between  the  Government  of  the  United  States  and  the  Government  of  the  Russian 
Federation  Regarding  International  Trade  in  Launch  Services,"  September  2,  1993,  and 
“Memorandum  of  Agreement  between  the  Government  of  the  United  States  and  the  Government  of 
the  People’s  Republic  of  China  Regarding  International  Trade  in  Launch  Services,"  January  26, 
1989. 
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space  launchers,  citing  their  operating  costs,  reliability,  and  unresponsiveness 
as  causes  for  concern  on  military,  commercial,  and  even  scientific  grounds  (e.g., 
in  launching  science  missions  during  narrow  windows  of  opportunity).2  An  al¬ 
liance  of  aerospace  firms  examined  the  possibility  of  lowering  launch  costs  to 
stimulate  new  market  demand  and  allow  for  the  recovery  of  investments  in 
lower-cost  launch  systems.  The  final  report  of  the  Commercial  Space  Trans¬ 
portation  Study  found  that  demand  would  indeed  increase,  but  that  dramatic 
and  technically  risky  cost  reductions  (e.g.,  to  $600  per  pound  for  low  earth  or¬ 
bit— LEO)  would  be  required  to  dramatically  increase  the  demand  for  space 
transportation  and  that  financing  could  not  be  done  solely  by  the  private 
sector.3  Space  launch  is  often  caught  in  a  dilemma:  Although  virtually  all 
observers  find  it  unsatisfactory,  no  one  has  the  combination  of  incentive  and 
resources  to  pay  for  major  new  developments.  The  United  States  does  have 
access  to  space,  but  the  current  costs  of  both  satellites  and  launchers  are  so 
high  that  few  resources  are  available  for  investments  in  new  technologies  or 
lower  operating  cost  procedures. 

The  Clinton  administration  released  a  new  statement  of  U.S.  space  transporta¬ 
tion  policy  in  1994. 4  This  policy  covers  the  major  areas  of  difficulty  in  space 
transportation,  sets  objectives,  and  defines  agency  roles,  but  it  does  not  in  itself 
solve  the  most  basic  problem — how  new  developments  are  to  be  funded.  The 
DoD  is  charged  with  improving  existing  expendable  launch  vehicles,  and  the 
National  Aeronautics  and  Space  Administration  (NASA)  is  charged  with 
developing  reusable  space  transportation  systems,  such  as  single-stage-to-orbit 
designs.  The  policy  also  calls  for  greater  private-sector  involvement  in 
developing  and  operating  space  launchers,  with  the  apparent  hope  that  private- 
sector  funding  can  be  attracted  to  supplement  government  efforts.  In  part,  the 
United  States  is  looking  to  some  sort  of  public-private  partnership,  whereby 
private  industry  would  help  pay  for  launch  improvements  in  return  for  some 
combination  of  government  co-funding  and  assured  purchases  to  make  an 
attractive  commercial  return.  Such  an  arrangement  would  recognize  that  space 
launch  improvements  are  in  the  interest  of  the  civil,  commercial,  and  military 
space  sectors,  but  it  is  unclear  whether  a  working  partnership  can  really  be 
created,  given  both  financial  and  bureaucratic  barriers  for  all  parties. 

The  economic  stakes  in  creating  a  successful  partnership  are  high  for  both  the 
DoD  and  private  industry.  According  to  Euroconsult's  Launch  Market  Survey, 
the  world  space  launch  services  market  is  expected  to  total  more  than  $34  bil- 


2  Report  of  the  Advisory  Committee  on  the  Future  of  the  U.S.  Space  Program  (1990);  Vice  President’s 
Space  Policy  Advisory  Board  (1992). 

3Boeing,  Martin-Marietta,  General  Dynamics,  Rockwell  International,  and  Lockheed  (1994). 

Executive  Office  of  the  President  (1994a). 
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lion  during  1997-2007.5  In  comparison,  revenues  were  $18.3  billion  during  the 
previous  ten-year  period  of  1987-1996.  The  driving  force  for  this  increase,  be¬ 
ginning  in  the  latter  half  of  the  1990s,  is  the  sharp  increase  in  commercial  de¬ 
mand  for  transportation  to  LEO.  Major  new  satellite  communications  systems 
are  being  deployed  in  three  market  categories: 

•  “Big  LEO”  systems  in  the  1-2  GHz  range,  which  provide  voice  and  data 
communications,  especially  mobile  telephone  service  (e.g.,  Globalstar, 
Iridium). 

•  “Little  LEO”  systems,  which  operate  below  1  GHz  and  provide  data  com¬ 
munications  such  as  e-mail,  two-way  paging,  and  messaging  to  remote  lo¬ 
cations  (Orbcomm,  Starsys). 

•  “Broadband  LEO”  systems,  which  provide  high-speed  data  services  such  as 
videoconferencing  and  high-end  Internet  access  primarily  using  the  Ka- 
Band  (e.g.,  Teledesic,  Skybridge,  Celestri). 

According  to  the  Department  of  Transportation's  Office  for  Commercial  Space 
Transportation,  a  “modest  growth”  scenario  has  512  commercial  LEO  payloads 
being  launched  in  the  ten-year  period  from  1997-2006.6  In  rough  numbers,  this 
is  equal  to  about  half  the  number  of  all  payloads  launched  worldwide  during 
the  1970s  or  the  1980s. 

The  growth  of  commercial  space  demand  means  that  the  DoD  can  benefit  from 
private  capabilities  but  must  recognize  that  it  is  an  increasingly  small  part  of 
overall  launch  activity.  This  continues  a  trend  that  has  been  under  way  for 
decades  (see  Figure  3.3).  In  the  beginning,  the  DoD  constituted  a  large  per¬ 
centage  of  U.S.  and  even  worldwide  space  launches.  This  percentage  declined 
as  Soviet  space  launches  built  up  and  NASA  activity  increased.  The  end  of  the 
Soviet  Union  led  to  a  rapid  decline  in  the  number  of  worldwide  launches,  thus 
increasing  the  relative  percentage  of  DoD  launches  in  the  early  1990s.  For  the 
United  States,  about  80  percent  of  all  launches  in  1997  were  commercial. 

The  growth  of  commercial  space  launches  means  that  DoD  will  be  an  even 
smaller  part  of  the  world  launch  market  in  the  future,  despite  the  end  of  high 
levels  of  Soviet  space  launches.  In  1997,  the  Aerospace  Corporation  conducted 
a  study  of  future  spacelift  requirements  for  the  United  States  through  20 10.7 


5"Space  Launch  Industry  Faces  Dramatic  Changes”  (1996),  p.  86. 

6U.S.  Department  of  Transportation  (1997),  p.  6. 

7The  Aerospace  Corporation  (1997). 
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Figure  3.3 — Percentage  of  Launches  That  Are  DoD 


Nominal  estimates  of  annual  launches  for  2000-2010  were: 


DoD  launches 

10-16 

Civil  launches 

12-20 

Commercial  launches 

42-87 

Total 

64-123 

The  percentage  of  annual  U.S.  launches  for  DoD  would  vary  between  8-25  per¬ 
cent.  This  is  quite  a  bit  lower  than  for  any  earlier  period  of  U.S.  space  activity. 
DoD  is  not  alone,  however;  it  is  also  estimated  that  the  Ariane  market  share  will 
decline  to  about  21  percent  during  1997-2006  from  about  50  percent  in  1996. 8 
This  is  about  equal  to  the  combined  market  shares  expected  to  be  held  by  the 
Chinese  Long  March  and  Russian  Proton.  In  contrast  to  the  fears  attending  the 
initial  Russian  entry  into  the  market,  U.S.  firms  such  as  Boeing  and  Lockheed 
Martin  have  created  joint  ventures  to  market  the  Zenit-3SL  and  Proton, 
respectively.  The  Sea  Launch  venture,  which  uses  the  Zenit,  is  expected  to  gain 
an  11  percent  market  share — equal  to  that  of  the  Long  March  during  1997-2006. 

The  space  launch  market  has  been  government-driven  since  it  began.  It 
became  an  international  market  in  the  1980s  with  the  introduction  of  the 
Ariane,  and  it  will  become  increasingly  international  and  commercial  in  the 
decade  ahead.  The  demand  for  commercial  rates  of  return,  however,  will  make 


8"Space  Launch  Industry  Faces  Dramatic  Changes”  (1996),  p.  86. 
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it  difficult  for  the  private  sector  to  finance  completely  new,  reusable  vehicles  on 
its  own.  This  means  that  the  government,  NASA,  and  DoD,  should  have  an 
important  role  in  developing  new  space  launch  technologies  to  lower  the  cost  of 
access  to  space.  On  the  other  hand,  technologies  developed  only  for 
government  needs  are  unlikely  to  be  adopted  by  an  industry  that  is  responding 
to  a  large  commercial  market.  Since  no  sector —  civil,  military,  or  commercial — 
seems  able  to  “go  it  alone,"  some  form  of  innovative,  market-driven, 
partnerships  will  be  needed  if  future  space  transportation  opportunities  are  to 
be  exploited. 

Economic  issues  are  clearly  involved  in  space  launch  if  the  U.S.  government 
hopes  to  attract  private  capital  to  new  ventures.  Economic  interests  also  play 
an  important  role  in  two  other  aspects  of  space  transportation  policy:  (1)  the 
disposition  of  surplus  ballistic  missiles,  and  (2)  stemming  the  proliferation  of 
missile  technology.  Some  U.S.  companies  and  universities  have  proposed  that 
they  be  allowed  to  convert  ballistic  missiles,  made  surplus  by  the  START 
Agreement,  to  small  space  launchers.  Although  the  number  of  payloads  in¬ 
volved  is  not  large,  such  proposals  sparked  protests  from  U.S.  launch  compa¬ 
nies  who  felt  that  the  U.S.  government  would  in  effect  be  competing  with  them 
by  supplying  surplus  equipment.  In  addition,  there  were  concerns  that  using 
ballistic  missiles  to  generate  revenue  would  make  them  attractive  for  sale  on  the 
world  market.9  As  a  result,  the  Clinton  space  transportation  policy  places  a 
number  of  restrictions  on  the  release  of  surplus  missiles  so  as  to  not  harm  the 
commercial  space  launch  industry. 

Missile  technology  proliferation  is  a  serious  problem  for  U.S.  security,  because 
the  technology  for  ballistic  missiles  is  largely  identical  to  the  technology  for 
space  launch  vehicles.10  Thus,  as  countries  develop  their  own  space  launch 
systems,  they  can  also  acquire  the  technology  for  building  long-range  ballistic 
missiles.  Some  countries  seek  to  develop  space  launchers  to  have  autonomous 
access  to  space,  as  Europe  and  Japan  have.  Other  countries,  such  as  India,  Is¬ 
rael,  and  Brazil,  also  seek  military  capabilities  as  part  of  their  space  launch  de¬ 
velopment  programs.  With  the  high  costs  and  difficulties  associated  with  space 
launch,  it  is  not  surprising  that  countries  would  seek  to  offset  development 
costs  by  competing  for  commercial  payloads.  Thus,  to  the  extent  that  the 
United  States  and  Europe  are  not  commercially  dominant  in  space  launch, 


9As  an  aside,  it  is  a  sad  commentary  that  twenty-year-old  surplus  ballistic  missiles  would  be  seen  as 
a  competitive  threat  to  current  launchers,  but  that  is  the  state  of  space  launch  technology. 

10These  systems  are  not  technically  identical,  but  from  the  policy  perspective  of  controlling  missile 
technology  proliferation,  the  U.S.  position  is  that  they  are.  The  Missile  Technology  Control  Regime 
(MTCR)  is  not  intended  to  inhibit  peacetime  activities;  however,  similarities  of  propulsion  and 
guidance,  navigation,  and  control  (GN&C)  technologies  and  systems  between  intercontinental 
ballistic  missiles  (ICBMs)  and  space  launch  vehicles  are  a  concern. 
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there  are  incentives  for  new  countries  to  compete  for  launches.  If  these  coun¬ 
tries  are  not  seeking  a  commercial  rate  of  return,  but  revenues  to  offset  the  cost 
of  developing  a  military  capability,  then  they  can  offer  very  attractive  prices.  On 
the  other  hand,  if  the  risks  of  competing  commercially  are  seen  as  very  high, 
domestic  support  for  developing  space  launchers  can  wither,  as  happened  in 
the  case  of  South  African  efforts  to  market  its  own  converted  military 
launcher.11  As  an  incentive  for  abiding  by  the  terms  of  the  Missile  Technology 
Control  Regime,  the  United  States  can  offer  to  provide  commercial  launch  ser¬ 
vices,  as  it  has  done  for  South  Africa  and  Brazil. 

If  the  United  States  could  create  a  reliable,  responsive,  lower-cost  space 
launcher,  it  would  have  not  only  better  access  to  space  but  additional  military 
and  diplomatic  leverage  as  well.  It  could  lower  the  perceived  value  of  surplus 
ballistic  missiles  on  the  world  market,  deter  the  development  of  competing 
commercial  launchers,  and  offer  incentives  to  stem  missile  proliferation.  It 
could  also  strengthen  the  competitive  position  of  U.S.  satellite  manufacturers 
by  being  able  to  offer  "package  deals”  of  launchers  and  satellites  and  to  com¬ 
pete  against  the  package  deals  of  others  (e.g.,  Russian  offers  to  sell  transponder 
capacity  already  on-orbit).  Perhaps  most  important,  it  would  allow  limited 
DoD  budgets  to  be  spent  more  effectively  on  military  space  capabilities  with 
operational  benefits  to  the  warfighter. 

SATELLITE  COMMUNICATIONS:  COMMERCIALLY  DRIVEN 

Communication  satellites  (comsats)  were  the  first  commercial  space  success. 
Because  of  sales  of  satellites,  ground  stations,  and  transponder  time,  as  well  as 
the  purchase  of  launches,  comsats  constitute  the  largest  single  source  of 
revenue  in  the  commercial  space  sector.  Communication  satellite  technology 
was  developed  through  DoD  and  industry  funding,  with  NASA  sponsoring  the 
first  demonstrations.12  The  United  States  currently  has  a  lead  in  the  systems 
integration  skills  required  to  produce  communication  satellites  cost-effectively, 
but  it  is  losing  its  lead  in  major  subsystems  and  components  to  Europe  and 
Japan.13  Russian  satellites,  although  technically  inferior,  are  emerging  as  low- 
cost  competitors  on  the  world  market  for  transponder  time,  through 
international  companies  such  as  Rimsat. 

The  DoD  operates  several  communication  satellite  and  "hitchhiker”  payloads 
providing  communication  services.  Examples  include  the  Defense  Satellite 
Communications  System  (DSCS),  Air  Force  Satellite  Communications  System 


nSokoIski  (1993);  Pace  (1992). 

12Cunniffe  (1990);  Hudson  (1990). 

13Edelson  and  Pelton  (1993);  Berner,  Lanphier  &  Associates  (1992). 
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(AFSATCOM),  Leasat,  UHF  Follow-On  (UFO),  and  Military  Strategic  and  Tacti¬ 
cal  Relay  (MILSTAR).  These  satellites  are  all  in  geostationary  or  high  earth  or¬ 
bits,  as  are  almost  all  commercial  comsats.  New  proposals  for  commercial 
communication  systems,  such  as  Iridium  and  Globalstar,  involve  the  use  of 
large  numbers  of  satellites  in  low  earth  orbits.  The  technology  for  new  satellite 
communications,  especially  high-speed  mobile  services,  is  evolving  so  rapidly 
that  the  DoD  is  planning  to  make  greater  use  of  commercial  systems  rather 
than  fielding  its  own  systems.  Advanced  concepts  for  global  battlefield  com¬ 
munications,  such  as  the  Advanced  Research  Projects  Agency  (ARPA)  Global 
Grid,  share  many  of  the  same  technical  concepts  and  principles  as  civilian  pro¬ 
posals  to  develop  a  national  or  global  information  infrastructure.14 

The  Defense  Information  Systems  Agency  (DISA)  is  the  lead  organization  re¬ 
sponsible  for  acquiring  and  providing  comsat  time.  There  continues  to  be  de¬ 
bate  within  DoD  and  the  services  about  whether  DISA  can  or  should  continue 
to  be  a  “one-stop  shop”  for  providing  non-DoD  communications.  Some  argue 
that  DISA  is  slow  and  unresponsive  to  demands  for  new  communication 
services,  especially  in  high-speed  mobile  applications,  and  that  it  is  not  flexible 
enough  for  the  fast-moving,  deregulated  telecommunication  market.  Others 
argue  that  no  other  organization  has  the  experience  or  defense-wide 
perspective  to  efficiently  acquire  the  commercial  communication  services  the 
military  needs,  whether  from  satellites,  fiber,  or  cellular  modes.  Finally,  there  is 
also  a  question  of  whether  DISA  as  a  defense  agency  has  the  operational 
responsiveness  for  unified  command  requirements. 

One  of  the  most  important  uncertainties  lies  in  the  definition  of  realistic  mili¬ 
tary  communication  requirements  and  joint  coordination  of  those  require¬ 
ments.  The  technology  is  often  evolving  more  rapidly  than  the  current  plan¬ 
ning  process  and  certainly  faster  than  the  acquisition  process.  Thus,  a  key 
question  becomes:  At  what  level  should  decisions  about  communication  ser¬ 
vices  be  placed — when  setting  standards,  buying  connect  time,  or  purchasing 
equipment?  Authority  could  go  to  the  services,  could  be  placed  at  the  U.S. 
Space  Command  (USSPACECOM)  along  with  other  space-related  services,  or 
could  continue  within  the  civilian  offices  of  C3I  in  the  Office  of  the  Secretary  of 
Defense  (with  or  without  DISA  in  its  current  form).  DISA  has  undertaken  a 
Commercial  Satellite  Communications  Initiative  (CSCI),  which  will  consolidate 
all  DoD  commercial  satellite  communication  contracts,  representing  over  $200 
million  in  comsat  services  in  1994  alone.15 


14Bonometti  (1993). 

15“DOD  to  Boost  Civilian  Satellite  Use"  (1994),  p.  18. 
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The  technical  performance  and  cost  benefits  of  using  commercial  communica¬ 
tion  systems  seem  clear,  but  there  are  risks  as  well.16  Commercial  systems  can 
be  more  vulnerable  to  jamming,  especially  in  the  uplink,  and  their  ground 
systems  maybe  more  vulnerable  to  attack  than  military  systems. 

The  increasing  commercial  use  of  shaped  beams  using  fixed  K-band  antenna 
technology  aboard  the  satellite  allows  beam  patterns  that  closely  follow  the 
contours  of  the  service  area.  This  means  that  power  is  not  wasted  on 
“unproductive”  areas  such  as  oceans  and  deserts.  Unfortunately,  U.S.  forces  do 
not  always  deploy  to  areas  where  commercial  satellite  services  are  concen¬ 
trated.  Even  in  areas  where  there  is  service,  DoD  may  find  itself  competing  for 
communications  capacity  with  international  media  in  which  “spot  prices”  can 
become  quite  high.  DoD  may  find  itself  considering  innovations  other  than 
simple  “rent  or  buy”  decisions,  such  as  taking  equity  positions  in  commercial 
systems  with  some  priority  rights  that  can  be  exercised  or  sold  for  capacity  as 
communications  requirements  and  technology  evolve. 

The  spread  of  commercial  satellite  systems  and  international  dependency  on 
them  can  also  create  barriers  to  denying  communications  as  part  of  economic 
sanctions  in  crises  short  of  war.  For  example,  during  the  Iranian  hostage  crisis 
in  1979,  it  was  apparent  that  Iranian  international  telecommunications 
depended  on  access  to  Intelsat  satellites.  Intelsat  was  approached  and  asked  to 
suspend  service  to  Iran.  Intelsat  refused  on  the  grounds  that  Iran  was  a 
member  in  good  standing  and  there  was  no  basis  for  denying  it  service.  When 
pressed  further,  it  was  pointed  out  that  if  an  Intelsat  member  could  be  ejected 
as  a  result  of  being  unpopular  or  because  another  nation  demanded  it,  then 
there  may  be  enough  votes  to  deny  service  to  Israel  as  well.  The  United  States 
withdrew  its  request  and  had  to  look  for  other  pressure  points  to  secure  the 
release  of  the  hostages.17  Thus,  although  international  organizations  can  be 
useful  vehicles  for  cooperation  and  economic  development,  they  can  also  be  ill- 
suited  to  serve  U.S.  interests  in  times  of  crisis. 

Similarly,  the  ability  of  the  United  States  to  ensure  priority  for  its  needs  can  also 
be  undermined  by  the  international  participation  required  for  communication 
systems  in  terms  of  both  capital  and  market  access.  Thus,  DoD  use  of  com¬ 
mercial  systems  can  bring  technical  and  cost  benefits  but  at  the  risk  of  addi¬ 
tional  vulnerability  and  inflexibility  compared  to  completely  government- 
owned  systems. 


16Bedrosian  and  Huth  (1994). 
17Broad  (1980). 
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REMOTE  SENSING:  BECOMING  COMMERCIAL 

Space-based  remote  sensing  for  both  surveillance  and  reconnaissance  activities 
had  its  U.S.  beginnings  with  aircraft,  balloons,  and  even  interplanetary 
probes.18  The  important  scientific,  military,  and  intelligence  contributions  of 
remote  sensing  are  too  numerous  (and  sometimes  too  classified)  to  treat  here. 
Suffice  it  to  say,  the  creation  and  maintenance  of  remote-sensing  capabilities 
have  taken  many  years,  thousands  of  skilled  personnel,  and  billions  of  dollars. 
Today,  the  most  important  factors  driving  space-based  remote  sensing  are  the 
simultaneous  decline  in  support  for  traditional  Cold  War  missions  and  the 
growing  prospects  for  commercialization.  The  passage  of  the  Land  Remote 
Sensing  Policy  Act  of  1992  and  the  release  of  Presidential  guidance  on  operating 
licenses  for  private  remote-sensing  systems  on  March  10,  1994,  have  encour¬ 
aged  several  U.S.  companies  to  enter  the  competition  for  remote  sensing.19 
This  is  a  competition  to  provide  remote-sensing  services,  but  not  to  export 
satellites  and  especially  not  to  export  the  underlying  technology  that  remains 
subject  to  the  restrictive  export  controls  applied  to  munitions. 

The  ill-fated  effort  to  privatize  the  Landsat  program  in  the  1980s,  in  lieu  of 
killing  it  outright,  caused  many  people  to  believe  that  the  remote-sensing  mar¬ 
ket  as  a  whole  could  not  be  commercially  profitable.  This  led,  in  turn,  to  calls 
for  government  supports  for  civil  remote  sensing  as  a  public  good.20  As  the 
DoD  gained  experience  with  the  multispectral  imagery  supplied  by  Landsat,  it 
found  the  information  useful  for  creating  detailed  maps  and  supporting  combat 
intelligence  functions.  Multispectral  Landsat  data  were  combined  with  higher 
resolution,  panchromatic  data  from  the  French  SPOT  satellite  to  create  special¬ 
ized  but  unclassified  products  for  mission  planning  and  other  uses.  DoD 
desires  for  a  continuing  source  of  good- resolution,  multispectral  imagery  led  to 
support  for  a  High  Resolution  Multispectral  Imaging  Sensor  (HRMSI)  to  be 
placed  on  the  upcoming  Landsat  7  satellite.  Budget  cuts  led  the  DoD  to  pull  out 
of  the  Landsat  program  in  1993  and  the  HRMSI  effort  collapsed,  leaving  the 
DoD  to  look  for  foreign  and  commercial  sources  of  this  type  of  data. 

In  the  late  1980s,  technical  advances  by  DoD  and  the  Department  of  Energy 
(DoE)  opened  up  the  prospect  of  smaller,  lighter,  more  selective,  and  less- 
expensive  remote-sensing  systems.  At  the  same  time,  computer  costs  were 
dropping  rapidly  and  the  market  for  geographic  information  systems  was  grow¬ 
ing  rapidly.  With  the  costs  of  entry  dropping  and  new  markets  for  specialized 
remote-sensing  data  appearing,  the  potential  for  truly  commercial  remote- 


18Davies  and  Harris  (1988). 

19U.S.  Congress  (1992);  Executive  Office  of  the  President  (1994b). 
20Mack  (1990). 
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sensing  systems  brightened.  This  led  the  Department  of  Commerce  (DoC), 
which  was  responsible  for  Landsat  and  other  forms  of  private  remote  sensing, 
to  support  streamlining  the  licensing  process;  as  a  result,  several  firms  received 
licenses  and  were  able  to  raise  private  capital.21  These  ranged  from  small  firms 
such  as  WorldView  Imaging,  which  received  the  first  operating  license  since 
Landsat,  to  medium-sized  space  firms  such  as  Orbital  Sciences,  and  large 
defense  contractors  with  a  long  heritage  of  military  remote  sensing  such  as 
Lockheed. 

The  arrival  of  multiple  commercial  remote-sensing  firms  poses  a  number  of 
opportunities  and  risks  for  the  military  space  community,  particularly  since  the 
timeliness  and  quality  of  the  products  being  offered  would  have  once  limited 
them  only  to  the  U.S.  and  Soviet  governments.  Commercial  remote  sensing  of¬ 
fers  the  U.S.  military  potential  new  sources  of  remote-sensing  data  without  re¬ 
quiring  it  to  pay  for  the  development  of  the  space  system.  In  a  period  of  mini¬ 
mal  new  starts,  it  offers  the  potential  for  maintaining  some  crucial  technical 
skills  in  the  commercial  sector  that  could  no  longer  be  supported  on  govern¬ 
ment  contracts.  If  U.S.  commercial  firms  can  gain  and  hold  a  dominant  share 
of  the  global  market  for  supplying  remote-sensing  data,  economics  can  deter 
new  entrants  and  the  proliferation  of  remote-sensing  capabilities. 

Among  the  risks  posed  by  commercial  remote  sensing  is  the  possibility  of  re¬ 
vealing  to  the  enemy  the  disposition  and  movement  of  U.S.  forces  in  times  of 
crisis  and  war.  There  is  also  the  potential  for  aggravating  regional  conflicts  if 
hostile  parties  use  commercially  supplied  information  to  make  war  on  each 
other.  The  Orbital  Sciences  Corporation  found  itself  entangled  in  both  regional 
and  domestic  politics  in  the  fall  of  1994  when  it  announced  that  a  Saudi  Arabian 
firm  would  be  an  equity  partner  in  its  remote-sensing  venture.  Members  of  the 
U.S.  House  and  Senate  were  concerned  that  Israeli  security  could  be  harmed 
and  letters  were  sent  to  the  DoC  asking  that  various  conditions  be  imposed  on 
the  venture  and  any  associated  export  licenses.  Orbital  Sciences  later  pledged 
that  Israel  would  not  be  imaged  and  that  this  could  be  enforced  by  the  firm's 
precise  digital  control  of  its  satellite's  camera  system. 

The  current  issue  that  the  DoD  must  face  is  the  process  by  which  it  might  seek 
to  limit  the  operations  of  commercial  and  civil  systems  over  sensitive  areas  or  at 
sensitive  times.  The  law  and  regulation  of  commercial  remote-sensing  licenses 
provide  that  the  Secretary  of  State  and  the  Secretary  of  Defense  may  ask  the 
Secretary  of  Commerce  to  condition  the  operations  of  the  licensees  when 
national  security  conditions  dictate.  This  authority  has  yet  to  be  translated  into 
a  routine  process,  but  extensive  industry  and  government  discussions  are 
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ongoing.  Industry  is  willing  to  accept  some  restrictions  as  long  as  those 
restrictions  are  not  seen  as  capricious  and  unreasonable.  To  the  extent  that 
DoD  can  provide  advance  warning  or  define  preset  areas  for  exclusion,  business 
finds  it  easier  to  deal  with  limitations.  For  its  part,  commanders  need  to  be 
aware  of  the  potential  risks  of  being  imaged  (as  they  have  been  for  years  with L 
Soviet  satellites)  and  to  provide  a  process  for  getting  proposed  limitations  on 
industry  to  the  appropriate  authorities  in  the  DoD  who  can  make  the  formal 
request  to  the  DoC.  In  practice,  this  will  also  make  it  desirable  to  have 
prearranged  exercises  to  ensure  that  the  process  actually  works  as  intended.  Of 
course,  if  U.S.  industry  fails  to  prevail  in  the  marketplace,  it  is  unlikely  that  the 
DoD  would  have  any  comparable  say  over  the  activities  of  Russian,  French,  or 
Japanese  remote-sensing  systems. 


ENVIRONMENTAL  MONITORING:  CIVIL-GOVERNMENT-DRIVEN 

Commercial  ventures  are  not  the  only  source  of  potential  difficulty  for  the  DoD 
in  remote  sensing.  The  National  Oceanic  and  Atmospheric  Administration 
(NOAA)  in  the  DoC  operates  weather  satellites  in  polar  and  geosynchronous 
orbits  and  participates  in  space  data  exchange  agreements  with  other  countries. 
Data  from  these  systems  are  used  to  supplement  information  from  U.S.  military 
polar- orbiting  weather  satellites  in  the  Defense  Meteorological  Satellite  Pro¬ 
gram  (DMSP).  In  the  future,  NASA's  Mission  to  Planet  Earth  environmental  re¬ 
search  program  will  have  a  number  of  scientific  instruments  observing  the 
earth,  some  of  which  might  be  expected  to  produce  data  of  military  value. 

Weather  satellite  information  is  crucial  to  mission  planning  for  all  the  armed 
services,  as  well  as  vital  to  civilian  public  safety  and  scientific  research  around 
the  world.  Both  the  DoD  and  NOAA  have  maintained  separate  weather  satellite 
programs,  with  different  orbital  paths  and  instruments,  although  sharing  a 
common  bus  structure.  In  1994,  the  Clinton  administration  directed  that  the 
DoD’s  DMSP  and  NOAA's  Polar  Orbiting  Environmental  Satellite  (POES)  pro¬ 
grams  be  merged  into  an  integrated  program  office.22  The  purpose  of  the 
merger  was  to  achieve  cost  savings  by  reducing  duplication  of  effort.  Proposals 
to  merge  the  programs  were  made  in  the  past  but  faltered  largely  as  a  result  of 
disagreements  over  how  to  handle  different  civil  and  military  requirements, 
such  as  nodal  crossing  times  and  data  encryption,  the  latter  point  being  a  con¬ 
cern  to  the  international  meteorological  community,  which  supports  the  free 
exchange  of  data.  Technical  integration  is  progressing,  but  concerns  exist  as  to 
whether  cost  savings  will  be  realized  after  paying  for  the  transition. 


22 
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Weather  satellites  transmit  their  data  to  local  ground  stations  and  the  resulting 
footprint  can  cover  a  wide  area.  During  the  Gulf  War,  U.S.  commanders  were 
concerned  that  Iraq  would  be  able  to  use  data  from  allied  weather  satellites,  and 
efforts  were  made  to  deny  downlink  transmission  to  Iraq.23  Unfortunately,  this 
could  not  be  done  without  also  effectively  denying  weather  satellite  data  to 
allied  forces  in  the  Gulf  region.  Instead,  known  weather  satellite  reception  sta¬ 
tions  (and  an  unauthorized  Landsat  station)  were  destroyed  during  the  allied 
air  campaign. 

Weather  satellites  are  another  example  of  dual-use  information  technologies 
employed  in  space,  and  economics  plays  an  important  role  even  though  the 
field  is  not  a  commercial  one.  The  debates  over  merging  the  DoD  and  NOAA 
weather  satellite  programs  in  light  of  the  experience  of  the  Gulf  War  point  to  the 
question  of  how  to  ensure  that  data  go  only  to  authorized  users  and  nowhere 
else.  These  questions  shape  the  differing  military  and  civil  views  of  data  policy 
and  how  specific  proposals,  such  as  the  inclusion  of  encryption  capabilities,  are 
received.  The  international  scientific  community  has  long  shared  data  on  a  no- 
exchange-of-funds  basis,  even  data  from  very  expensive  space  systems.  The 
United  States  has  long  been  a  major  “supplier”  of  data  and  has  been  in  a 
position  to  insist  on  a  free  system  of  exchange.  As  other  countries  put  up  their 
own  satellites,  notably  the  European  EUMETSAT  weather  satellite  system,  there 
have  been  efforts  to  require  access  fees  to  help  offset  the  costs  of  these  systems. 
As  the  United  States  becomes  more  of  a  data  “importer,”  its  ability  to  insist  on 
free  data  has  lessened.  Obviously,  if  all  nations  began  charging  for  scientific 
data,  the  international  scientific  community  would  be  hurt.  When  military 
planners  seek  to  include  encryption  capabilities  on  civil  weather  satellites  as  a 
prudent  measure,  some  foreign  users  see  this  a  means  of  enforcing  payment  of 
access  fees. 

Another  area  of  civil /military  disagreement  in  the  data  policy  debate  is  the  use 
of  declassified  data  from  military  space  systems  in  environmental  research.  As 
senator,  and  then  vice  president,  A1  Gore  has  supported  efforts  to  declassify 
data  from  military  space  systems  and  release  them  to  the  scientific  community. 
An  interagency  Environmental  Task  Force  with  U.S.  scientists  was  formed  dur¬ 
ing  the  Bush  administration  to  determine  what  kinds  of  data  could  and  should 
be  released.24  As  a  result  of  experiments  and  advice  from  leading  environ¬ 
mental  scientists,  many  sets  of  historical  intelligence  data  have  been  deter¬ 
mined  to  have  historical  value,  but  policy  questions  on  using  such  data  for  non¬ 
intelligence  purposes  remain.  The  commercial  remote-sensing  industry  has 


23Personal  communication  to  S.  Pace.  The  resolution  of  weather  satellite  images  is  measured  in 
kilometers  and  Iraq  would  not  have  been  able  to  detect  the  movement  of  ground  forces. 

24Studeman  (1994),  p.  24. 
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expressed  concern  over  the  release  of  declassified  data,  fearing  a  potential  flood 
of  government  data  that  would  depress  the  overall  market.25  U.S.  industry 
representatives  recommended  that  only  data  more  than  ten  years  old  be  re¬ 
leased  and  only  from  systems  no  longer  in  operation.  The  latter  point  was 
made  not  only  for  security  reasons,  but  also  to  ensure  that  the  government 
would  not  be  a  continuing  competitor  in  supplying  certain  kinds  of  data. 

Whether  the  DoD  continues  to  have  its  own  weather  satellites  or  instead  relies 
on  civil  or  even  international  systems,  the  U.S.  government  will  have  a  signifi¬ 
cant  influence  on  applicable  data  policy.  Data  policy  issues  such  as  fees  for  cur¬ 
rent  or  declassified  data  and  the  ability  to  selectively  deny  access  to  environ¬ 
mental  data  for  economic  or  military  reasons  will  be  debated.  DoD  planners 
should  recognize  that  there  are  multiple  opportunities  for  both  cooperation 
and  conflict  with  civil  and  commercial  users  and  will  need  to  have  an  under¬ 
standing  of  nonmilitary  policy  interests,  such  as  the  support  of  international 
science  and  the  encouragement  of  a  commercial  remote-sensing  industry. 

c  j 

SATELLITE  NAVIGATION:  COMMERCIALLY  DRIVEN 

The  DoD  operates  a  constellation  of  24  satellites  in  12-hour  orbits  that  transmit 
precise  time  signals.  Receivers  in  view  of  multiple  satellites  can  use  knowledge 
of  the  signals  to  calculate  their  positions  and  velocities  anywhere  in  the  world. 
These  Navstar  satellites  make  up  the  space  segment  of  the  Global  Positioning 
System  (GPS),  which  also  consists  of  the  ground  control  segment  and  the  user 
equipment  segment.  The  most  precise  signals,  or  P-Code,  are  reserved  for  U.S. 
military  and  other  authorized  users  (e.g.,  allied  militaries)  by  encryption  key.  A 
less-precise  set  of  signals,  the  C/A  code,  can  be  used  by  anyone.  The  decision  to 
allow  civilian  access  was  made  by  President  Reagan  in  the  aftermath  of  the  So¬ 
viet  downing  of  KAL  007  in  1983  and  was  intended  to  aid  international  air  navi¬ 
gation  26  The  levels  of  accuracy  available  are  described  by  the  Joint  Staff  Master 
Navigation  Plan  and  the  biennial  Federal  Radionavigation  Plan  issued  by  the 
DoD  and  the  Department  of  Transportation  (DoT)  27 

There  are  U.S.  and  international  proposals  to  augment  GPS  signals  for  aviation 
and  maritime  applications  by  installing  additional  beacons  on  the  ground  or  in 
space  to  provide  signal  integrity  monitoring  and  differential  corrections  for 
even  greater  accuracy  than  the  P-Code  signal  (i.e.,  less  than  one  meter).  In  fact, 
some  commercial  firms  already  provide  encrypted  differential  corrections  over 
FM  broadcast  bands  and  charge  a  fee  for  access  to  the  encryption  key  in  a 


25U.S.  House  of  Representatives  (1994). 

26Executive  Office  of  the  President  (1983). 

27U.S.  Department  of  Defense  (1994);  U.S.  Departments  of  Defense  and  Transportation  (1992). 
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manner  reminiscent  of  cable  television.  The  Federal  Aviation  Administration 
(FAA),  the  U.S.  Coast  Guard,  the  U.S.  Army  Corps  of  Engineers,  and  the 
Department  of  the  Interior  (Dol)  are  all  either  creating  or  studying  their  own 
systems  for  providing  differential  GPS  (DGPS)  services,  and  the  international 
mobile  satellite  organization,  Inmarsat,  has  announced  that  it  is  interested  in 
providing  global  DGPS  services.28 

The  development  of  GPS  cost  more  than  $10  billion  over  two  decades  and 
reached  initial  operational  capability  in  1993.  Even  with  the  constellation  only 
partially  filled,  GPS  proved  to  be  of  immense  value  during  the  Gulf  War.  Virtu¬ 
ally  overnight,  GPS  receivers  became  a  “must-have"  piece  of  equipment  for  U.S. 
soldiers,  sailors,  and  airmen.  The  demand  for  military  GPS  receivers  exceeded 
U.S.  production  capabilities,  but  the  DoD  was  able  to  use  civilian  receivers  by 
making  the  P-Code  available  without  restriction.  The  commercial  GPS  equip¬ 
ment  industry  began  with  land  survey  services  in  the  mid-1980s  when  only  a 
few  GPS  satellites  were  operating.  The  industry  has  grown,  and  is  growing, 
rapidly — receiver  sales  alone  were  about  a  half-billion  dollars  in  1994  and  are 
expected  to  exceed  several  billion  in  equipment  and  service  sales  by  the  year 
2000.29  Civilian  and  commercial  sales  are  outstripping  defense  procurement  of 
ground  equipment  and  the  user  equipment  industry  is  being  commercially 
driven  by  fierce  competition  in  electronics  packaging,  manufacturing,  and 
software  technology.  GPS  is  being  integrated  with  space-based  communica¬ 
tions  and  remote-sensing  systems  to  create  new  civil  and  military  capabilities. 

GPS  is  increasingly  important  to  the  effectiveness  of  U.S.  forces,  and  it  is  man¬ 
dated  for  incorporation  in  all  major  weapons  platforms  by  the  year  2000,  or 
those  platforms  will  not  be  authorized.30  Military  commanders  are  increasingly 
sensitive  to  the  health  and  state  of  GPS.  When  there  are  anomalies  in  GPS 
performance,  the  Master  Control  Station  at  Falcon  AFB  quickly  hears  about 
them  from  military  (and  civil)  users  worldwide.  Although  GPS  was  developed  as 
a  military  system  for  military  purposes,  GPS  has  evolved  into  a  dual-use  infor¬ 
mation  technology  that  is  benefiting  users  in  diverse  fields,  from  surveying  and 
aviation  to  vehicle  tracking  and  mobile  telecommunications.  It  may  become  a 
crucial  utility  for  U.S.  transportation  infrastructure,  global  air  traffic  control 
networks,  and  advanced,  high-speed  communications,  especially  in  mobile 
applications  when  position  location  is  needed. 


28Lundberg  (1994). 

29Interview  with  Michael  Swiek,  Executive  Secretary,  U.S.  GPS  Industry  Council,  Washington,  D.C., 
May  1994. 

30U.S.  Congress  (1993).  GPS  is  required  for  inclusion  in  all  DoD  platform  acquisitions  by  the  year 
2000. 
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A  high  degree  of  responsibility  is  being  placed  on  the  GPS  program  office  and, 
by  extension,  on  the  DoD,  to  manage  GPS  well  for  military,  civil,  and  commer¬ 
cial  reasons.  In  narrow  terms,  commercial  and  military  interests  in  GPS  center 
around  ensuring  that  the  signal  is  neither  misused  or  denied.  Since  GPS  signal 
broadcasts  from  space  cover  very  wide  areas  on  the  ground,  it  is  impractical 
with  current  satellite  designs  to  deny  service  to  narrow  regions  of  the  globe. 
Thus,  the  denial  of  GPS  signals  to  an  enemy  requires  a  secure  encryption 
scheme  for  the  P-Code  and  an  appropriate  jamming/ spoofing  capability  for  the 
C/A  code.  As  a  countermeasure  to  being  denied,  U.S.  forces  need  a  robust  anti¬ 
jam,  anti-spoof  capability.  Similarly,  civil  infrastructure  potentially  dependent 
on  GPS,  such  as  air  traffic  control  systems,  needs  to  pay  attention  to  operational 
security  against  hostile  and  accidental  threats. 

In  a  larger  perspective,  a  predictable  and  stable  policy  environment  for  GPS  is 
necessary  for  it  to  become  a  global  standard,  to  deter  the  proliferation  of  com¬ 
peting  systems,  and  to  allow  U.S.  industry  the  best  chance  of  maintaining  its 
current  leadership  position  in  growing  commercial  markets.  GPS  is  finding 
rapid  acceptance  around  the  world,  with  Japan  being  the  second  largest  manu¬ 
facturer  of  GPS  systems  after  the  United  States.  The  only  comparable  foreign 
system  is  the  Russian  GLONASS,  but  political  instability  and  poor  satellite  relia¬ 
bility  have  hindered  its  international  acceptance.31  The  United  States  could, 
however,  incite  the  creation  of  competing  systems  if  it  fails  to  provide  a  stable, 
reliable  GPS  signal,  if  it  attempts  to  manage  GPS  for  the  benefit  of  a  specific  in¬ 
dustry,  or  if  it  attempts  to  charge  for  the  basic  GPS  signals  (which  would  be  dif¬ 
ficult  and  expensive  to  do).32  If  the  United  States  continues  to  provide  a  free, 
high-quality  signal,  it  is  doubtful  that  anyone  else  will  undertake  the  expense  of 
building  a  comparable  global  space  system. 

U.S.  control  of  the  space  segment  of  GPS  allows  for  protection  of  U.S.  military 
interests,  while  commercial  competition  in  ground-based  GPS  equipment  helps 
promote  global  economic  growth.  DoD  can  help  promote  U.S.  economic  and 
military  interests  by  rapidly  incorporating  GPS  into  its  own  force  structure  and 
speeding  foreign  military  sales  to  see  that  GPS  is  adopted  by  allied  forces;  by  in¬ 
creasing  awareness  of  operational  security  and  electronic  warfare  threats  within 
the  services,  among  civil  agencies  such  as  the  DoT,  and  among  regional 
developers  of  GPS  augmentations  in  Europe  and  Japan;  and,  most  important, 
by  continuing  to  support  stable  GPS  operations  as  a  high  priority.  Aside  from 


31N.  Johnson  (1994),  p.  51. 

32Nonetheless,  indirect  user  fees  could  be  assessed  on  specific  industries  benefiting  from  GPS 
augmentations,  such  as  differential  corrections  supplied  from  ground  stations  to  aircraft,  ships,  or 
cars. 


38  Space:  Emerging  Options  for  National  Power 


missile  warning,  GPS  is  likely  to  be  the  most  important  ongoing  military  space 
program  in  terms  of  the  effect  of  any  system  failure  on  the  United  States  and  the 
world. 

Although  GPS  provides  many  economic  benefits  to  the  world,  the  spectrum 
band  it  uses  is  coveted  by  potential  providers  of  mobile  satellite  services.  At  the 
1997  World  Radiocommunications  Conference  (WRC),  which  makes  in¬ 
ternational  spectrum  allocation  decisions,  a  coalition  of  European  and  Asian 
spectrum  authorities  advanced  a  proposal  that  would  have  allowed  mobile 
satellite  services  to  operate  in  a  portion  of  the  GPS  band.  This  proposal  was  op¬ 
posed  by  the  United  States  as  an  interference  threat  to  GPS  signals  and  a  threat 
to  the  use  of  GPS  for  safety-of-life  services  (e.g.,  international  aviation  and  mar¬ 
itime  navigation).  The  proposal  was  deferred  for  study  only  after  a  major  U.S. 
diplomatic  effort  involving  the  highest  civilian  and  military  levels.  GPS  came 
under  attack,  not  in  a  military  sense,  but  as  part  of  the  intense  international 
competition  for  spectrum  in  which  billions  of  dollars  are  routinely  at  stake.  The 
United  States  cannot  assume  that  its  current  spectrum  allocations  will  always 
be  available  to  it,  since  it  does  not  have  a  veto  over  international  spectrum  deci¬ 
sions  such  as  those  made  at  WRC-97. 

INTEGRATED  TACTICAL  WARNING  AND  ATTACK  ASSESSMENT: 
GOVERNMENT-DRIVEN 

Throughout  the  Cold  War,  space-based  and  ground-based  sensors  kept  watch 
for  signs  of  attacking  long-range  aircraft  and  missiles  heading  toward  North 
America.  Space  systems  were  tasked  with  detecting  ballistic  missile  launches 
and  nuclear  explosions  and  reporting  their  locations  to  assess  the  scope  of 
enemy  and  allied  actions.  This  mission  continues  today  in  programs  such  as 
the  Defense  Support  Program  (DSP)  and  its  infrared  warning  detectors  and  the 
nuclear  detonation  detectors  housed  on  GPS.  The  performance  of  ITW&AA  is 
vital  to  U.S.  nuclear  deterrence,  and  facilities  such  as  Cheyenne  Mountain  are 
symbols  of  U.S.  nuclear  and  space  capabilities. 

The  missile  warning  and  attack  assessment  mission  continues  to  be  important 
today,  even  with  the  decline  of  (if  not  elimination  of)  the  likelihood  of  a  massive 
nuclear  exchange.  The  proliferation  of  weapons  of  mass  destruction  (WMD) 
and  missile  technologies  means  that  a  missile  launch  anywhere  in  the  world  has 
the  potential  of  carrying  such  weapons,  and  the  United  States  must  be  con¬ 
cerned  about  how  such  an  event  will  affect  its  regional  interests  and  the  safety 
of  its  forces,  citizens,  and  allies.  The  detection  of  theater  missile  attacks  pre¬ 
sents  more  difficult  technical  requirements  than  the  launch  of  heavy  ICBMs 
from  the  Soviet  Union  or  China.  First,  the  launches  can  come  from  a  more  di¬ 
verse  range  of  sites,  both  fixed  and  with  the  use  of  mobile  platforms  on  trucks  or 
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trains.  Second,  the  flight  times  of  theater  missiles  are  shorter  and  a  greater 
portion  of  their  flight  is  spent  lower  in  the  obscuring  atmosphere.  Third,  the 
boosters  themselves  are  not  as  “hot/’  i.e.,  their  infrared  signature  is  not  as 
bright  as  that  of  ICBMs.  These  factors  place  a  premium  on  the  rapid  detection 
of  a  launch  and  determination  of  the  flight  path.  In  some  areas,  such  as  the 
Korean  peninsula,  the  possible  range  of  flight  azimuths  is  limited  by  the  local 
geography,  and,  thus,  ground  and  space  assets  can  be  effectively  focused; 
however,  other  areas  require  dispersed  and  continual  surveillance.33 

As  more  nations  face  the  potential  threat  of  WMD- carrying  missiles,  the  interest 
in  their  detection  has  also  grown.  Russia  may  face  threats  from  its  neighbors. 
Japan  is  concerned  about  potential  tensions  with  China,  Korea,  and  its  more 
southern  neighbors.  Regional  rivals,  such  as  Iran  and  Iraq  and  India  and  Pak¬ 
istan,  are  also  concerned  with  potential  missile  attacks.  In  some  areas,  notably 
South  Africa  and  South  America,  diplomatic  efforts  have  been  successful  in 
lowering  the  threats  of  missile  proliferation  and  WMD.  Since  it  would  be  ex¬ 
pensive  and  difficult  for  all  nations  to  have  their  own  global  complex  of  space- 
based  warning  systems,  there  has  been  increasing  interest  in  closer  cooperation 
with  the  United  States  on  missile  warning.  Such  cooperation  could  involve  the 
support  of  regional  ground  stations,  the  sharing  of  space-  and  ground-based 
data,  officer  exchanges,  joint  exercises,  and  even  coproduction  of  hardware.  Of 
course,  the  United  States  is  more  likely  to  enter  into  deeper  cooperation  with  its 
traditional  friends  and  allies  and  with  those  who  share  U.S.  regional  objectives. 
U.S.  space  capabilities  provide  a  diplomatic  advantage  that  no  other  nation  can 
yet  match  and,  thus,  can  be  both  a  stick  and  a  carrot  for  advancing  U.S. 
nonproliferation  and  counterproliferation  interests. 

Unlike  many  other  space  capabilities,  ITW&AA  does  not  have  direct  commercial 
analogies  in  technology  or  mission.  Although  some  of  the  component  tech¬ 
nologies  have  commercial  uses  or  were  initially  developed  as  commercial 
systems  (e.g.,  SBIRS  satellite  bus  and  software  are  based  on  Lockheed  Martin's 
commercial  TT&C  product),  the  overall  system  requirements  for  tracking 
missiles  and  locating  nuclear  detonations  are  unique  and  exacting.  From  a 
policy  viewpoint,  ITW&AA  is  a  central  military  responsibility  and  not  something 
that  can  or  should  be  placed  in  the  private  sector.  That  said,  economic  interests 
can  and  do  play  minor  roles  in  this  field.  For  example,  the  national  interest  in 
maintaining  the  GPS  also  supports  the  existence  of  a  unique  series  of  satellite 
platforms  for  nuclear  detonation  detectors  that  are  vital  to  U.S.  monitoring  of 
nonproliferation  agreements.  DoD-supported  research  and  development 


33However,  the  short  missile  flight  time  in  the  Korean  theater  directly  affects  military  operations 
and  response  times  more  than  other  theaters. 
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(R&D)  for  advanced  infrared  detectors  may  find  spin-off  applications  in  U.S. 
commercial  remote  sensing,  where  commercial  markets  cannot  yet  support 
such  research  alone.  Perhaps  most  important,  space-based  warning  systems 
provide  new  options  for  exercising  national  power  in  a  post-Cold  War  environ¬ 
ment  that  do  not  involve  direct  commercial  competition.  U.S.  leadership  in 
ITW&AA  can  provide  new  common  bonds  to  other  countries  that  are  threat¬ 
ened  by  proliferation,  and  thus  can  contribute  to  a  more  stable  international 
environment  for  all  U.S.  interests,  whether  military,  political,  or  economic. 

SPACE  CONTROL:  GOVERNMENT-DRIVEN 

Ensuring  free  access  to  and  passage  in  space,  as  on  the  high  seas,  has  been  a 
consistent  objective  of  U.S.  national  security  policy  since  the  first  Sputnik 
launch  and  is  reflected  in  international  agreements  to  which  the  United  States 
is  a  party.34  In  the  early  space  competition  between  the  United  States  and  the 
Soviet  Union,  free  passage  in  space  was  more  than  a  question  of  public  prestige, 
but  an  integral  requirement  to  the  use  of  space-based  intelligence  systems. 
When  the  first  Sputnik  was  launched,  the  Soviet  Union  did  not  request  any 
permission  to  overfly  other  countries,  including  the  United  States.  When  the 
United  States  itself  overflew  the  Soviet  Union  with  satellites,  Soviet  objections 
were  muted  (certainly  in  comparison  to  protests  over  U-2  flights)  as  a  partial 
result  of  the  precedent  that  had  been  established.35 

Having  the  right  of  unimpeded  passage  in  space  is  not  the  same  thing  as  being 
able  to  enforce  that  right,  and  the  ability  to  deny  the  use  of  space  to  an  enemy  is 
the  essence  of  military  space  control.  Space  control  has  been  considered  both 
offensively  and  defensively,  encompassing  antisatellite,  survivability,  and 
surveillance  capabilities.  Space  control  is  often  thought  of  in  nautical  analo¬ 
gies,  such  as  maintaining  sea  lanes  of  communication  or  bottling  up  ships  in 
harbor  and  preventing  them  from  reaching  the  open  ocean.  Exercising  space 
control  in  both  offensive  and  defensive  roles  can  encompass  a  variety  of  tasks 
such  as  launching  an  antisatellite  (ASAT)  weapon,  jamming  the  communica¬ 
tions  of  a  hostile  spacecraft,  bombing  hostile  launch  facilities  and  support 
structures,  or  applying  alternative  satellite  survivability  measures  to  reduce 
potential  mission  or  functional  vulnerabilities.36  Space-related  ground  targets 


34“Treaty  on  Principles  Governing  the  Activities  of  States  in  the  Exploration  and  Use  of  Outer 
Space,  including  the  Moon  and  Other  Celestial  Bodies"  (also  known  as  the  "Outer  Space  Treaty”),  1 8 
U.S.T.  2410,  T.I.A.S.  No.  6347,  610  U.N.T.S.  2051,  opened  for  signature  on  January  27,  1967.  Article  I 
states  that  outer  space  "shall  be  free  for  exploration  and  use  by  all  States.” 

35Killian  (1977);  Steinberg  (1981). 

36For  example,  an  earlier  statement  of  National  Space  Policy  discussed  survivability  in  the 
following  manner: 
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are  likely  to  continue  to  be  the  most  vulnerable  parts  of  space  systems  because 
of  the  ease  of  reaching  them  and  the  relative  difficulty  of  getting  to  space.  At 
present,  no  nation  possesses  an  operational  ASAT  capability  that  poses  a  signif¬ 
icant  threat  to  U.S.  national  security  space  systems.37  In  addition,  the  global 
reach  of  U.S.  air  and  naval  power  provides  the  means  for  targeting  the  ground 
facilities  of  other  spacefaring  nations  in  extreme  circumstances,  thus  achieving 
effective  space  control. 

Having  no  immediate  challengers  to  U.S.  ability  to  access  and  use  space  cannot 
be  counted  on  to  continue  indefinitely.  As  other  nations  acquire  space  launch 
capabilities  and  sophisticated  guidance,  navigation,  and  control  (GN&C) 
systems  or  nuclear  weapons,  they  may  be  able  to  pose  additional  threats  to 
components  of  U.S.  (and  global)  infrastructures  such  as  commercial  low  earth 
orbit  comsats  and  GPS-dependent  air  traffic  control  networks.  The  United 
States  would  certainly  respond  to  a  direct  attack  on  itself  or  its  allies,  and 
although  the  question  of  a  nuclear  first  use  is  beyond  the  scope  of  this  work,  the 
possibility  remains  that  nonmilitary  space  systems  could  be  targets.38  As  the 
leading  spacepower,  does  the  United  States  have  an  obligation  or  an  interest  in 
ensuring  international  access  to  space  as  it  does  in  maintaining  open  sea  lanes? 
How  might  the  United  States  deter  or  respond  to  attacks  on  space-dependent 
communication  and  transportation  networks?  To  stretch  the  analogy  further, 
would  the  United  States  be  willing  to  assert  rights  of  free  passage  in  the  face  of 
hostile  claims,  as  it  did  in  the  case  of  Libya’s  claims  over  the  Gulf  of  Sidra? 

Like  ITW&AA,  space  control  is  a  military  function  and  responsibility.39  To  the 
extent  that  commercial  forces  can  help  drive  down  the  cost  of  access  to  space, 
the  DoD  will  be  able  to  exercise  a  more  diverse  range  of  space  control  opera¬ 
tions  (e.g.,  on-orbit  inspections).  To  the  extent  that  space  commerce  expands, 
the  United  States  will  have  a  growing  interest  in  deterring  hostilities  in  space. 
Space  control  is  a  means  to  an  end,  ensuring  free  passage  in  and  through  space 


DoD  space  programs  will  pursue  a  survivability  enhancement  program  with  long-term 
planning  for  future  requirements.  The  DoD  must  provide  for  the  survivability  of 
selected,  critical  national  security  space  assets  (including  associated  terrestrial 
components)  to  a  degree  commensurate  with  the  value  and  utility  of  the  support  they 
provide  to  national-level  decision  functions,  and  military  operational  forces  across  the 
spectrum  of  conflict _ 

See  the  White  House  (1989),  p.  1 1 . 

Many  nations  have  ground-based  lasers  capable  of  putting  directed  energy  into  space,  and  it  is 
unclear  what  damage  this  could  do  to  satellites  in  low  earth  orbit.  Current  lasers  may  therefore 
enable  the  creation  of  an  improvised  ASAT  capability. 

38The  effect  of  the  use  of  a  nuclear  weapon  in  regional  conflicts  has  been  treated  in  many  different 
scenarios.  See  Millot,  Mollander,  and  Wilson  (1993). 

qq 

^Commercial  space  suppliers  have  an  interest  in  keeping  their  systems  secure,  but  those  interests 
do  not  necessarily  extend  to  actively  denying  similar  capabilities  to  their  competitors  (the  "deny 
hostile  use  of  space”  aspect  of  space  control) . 
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in  peacetime  and  denying  hostile  uses  of  space  by  an  enemy  in  wartime.  The 
threat  of  proliferating  missile  technology  and  WMD,  and  continuing  regional 
tensions,  mean  that  the  United  States  has  new  opportunities  for  exercising 
post-Cold  War  leadership  in  support  of  the  stable  environment  needed  for 
global  economic  growth  and  as  a  counterbalance  to  aggressive  regional  powers. 

FORCE  APPLICATION  FROM  SPACE/BALLISTIC  MISSILE  DEFENSE: 
GOVERNMENT-DRIVEN 

It  has  been  argued  that  defending  against  ballistic  missiles  that  pass  through 
space  is  part  of  space  control.  This  makes  a  certain  amount  of  intuitive  sense, 
since  intercepting  and  destroying  weapons  passing  through  an  environmental 
medium— be  it  air,  sea,  or  space— is  part  of  exercising  control  over  that 
medium.40  In  practice,  however,  BMD  tends  to  be  treated  separately  from 
space  control  and  further  distinctions  are  made  with  respect  to  ground-based 
theater  missile  defenses  (TMD)  and  space-based  systems  providing  global  pro¬ 
tection  against  limited  strikes  (GPALS).  The  U.S.  and  Soviet-focused  orientation 
of  the  Strategic  Defense  Initiative  (SDI)  has  evolved  into  protecting  U.S.  forces 
overseas  against  ballistic  missile  attacks.  Although  no  U.S.  serviceman  on  the 
ground  or  at  sea  has  been  lost  to  enemy  air  action  since  World  War  II,  the 
United  States  has  suffered  casualties  from  theater  ballistic  missile  attacks,  as 
happened  in  the  Gulf  War.  As  missile  technologies  spread,  the  ability  of  the 
United  States  to  project  force  will  come  to  depend  on  the  ability  to  counter  en¬ 
emy  missiles  as  well  as  aircraft. 

As  part  of  the  transition  out  of  the  Cold  War,  it  has  become  clearer  that  BMD 
technology  could  contribute  to  U.S.  military  objectives  at  various  levels  of  con¬ 
flict.  In  the  near  term,  there  is  the  need  to  protect  deployed  U.S.  forces  against 
attacks  by  theater  ballistic  missiles  and  to  complement  defenses  against  aircraft 
and  cruise  missiles.  Depending  on  the  particular  situation,  BMD  systems  may 
be  asked  to  protect  U.S.  and  allied  forces,  enhance  regional  crisis  stability  by 
offering  protection  from  hostile,  missile-armed  states,  or  protect  U.S.  nuclear 
forces  at  home.  These  consist  of  a  very  wide  range  of  missions,  and  the  tech¬ 
nology,  not  to  mention  the  force  structure,  to  perform  them  will  be  challenging 
to  develop.  Given  the  possibility  that  even  a  single  missile  carrying  WMD  could 
be  devastating,  U.S.  leaders  may  eventually  conclude  that  U.S.  security  cannot 
accept  the  risk  of  launch  and  a  failed  interception.  How  far  they  would  be  will¬ 
ing  to  go  in  using  force,  especially  preemptive  force,  to  achieve  counterprolifer¬ 
ation  goals  is  still  a  subject  for  debate.  Nonetheless,  these  concerns  highlight 
the  need  to  think  beyond  the  threat  of  relatively  primitive  Scuds  with  conven- 


40 


'Johnson  (1987);  Hays  (1994). 
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tional  warheads.  It  may  be  that  stealthy  unmanned  air  vehicles  or  cruise  mis¬ 
siles  will  present  a  greater  long-term  threat  than  ballistic  missiles. 

Ballistic  missile  defense  is  not  a  dual-use  technology,  although  there  is  always 
the  possibility  of  spin-offs  from  defense  technology  developments.  Economics 
does  play  a  role,  however,  in  the  effectiveness  of  BMD  in  deterring  the  spread  of 
ballistic  missiles  or  other  long-range  precision  strike  systems.  If  major  invest¬ 
ments  can  be  negated  by  space  capabilities  that  no  other  nation  can  match, 
then  spacepower  may  allow  the  United  States  to  ensure,  with  its  allies,  a  more 
stable,  safer  world.  If  BMD  cannot  be  made  cost-effective,  it  can  still  be  a  useful 
capability  for  more  narrow  military  objectives,  but  it  will  not  be  as  effective  a 
barrier  to  proliferation  and  the  use  of  ballistic  missiles.  These  are  not  solely 
technology  questions,  of  course,  but  involve  decisions  about  U.S.  force  struc¬ 
tures  and  political  will. 

Moving  from  the  defense  to  the  offense,  a  potential  far-term  military  space  ca¬ 
pability  is  that  of  “force  application.”  This  is  usually  taken  to  mean  the  use  of 
kinetic  energy  or  beam-energy-based  weapons  for  attacks  against  space,  air, 
ocean,  or  ground  targets.  The  global  coverage  of  space  systems  and  relatively 
short  times  of  flight  could  be  advantages  for  space-based  weapons,  but  the 
technical  challenges  of  deploying,  operating,  and  defending  them  are 
formidable.  It  is  unclear  if  there  are  targets,  other  than  ballistic  missiles  or 
command  and  control  centers,  for  which  the  benefits  of  attacks  from  space  are 
compelling.  The  technical  problems  are  not  so  much  in  the  weapons  them¬ 
selves  (calculations  have  been  done  for  numerous  types  of  kill  mechanisms)  as 
in  aiming.  If  a  target  can  be  found,  it  probably  can  be  killed.  The  problem  is 
finding  the  target  accurately  and  rapidly.  This,  in  turn,  begs  the  question  of 
whether  it  might  be  more  effective  to  use  space-based  systems  to  find  targets 
and  cue  terrestrial  “shooters”  rather  than  using  space-based  weapons.  Apart 
from  technical  issues,  however,  a  more  fundamental  aspect  to  the  issue  of 
space-based  weapons  is  the  political  will  necessary  to  make  such  a  step  possi¬ 
ble. 

Force  application  missions  appear  to  have  the  least  relation  to  U.S.  economic 
issues  and  interests.  Given  the  decline  of  the  Soviet  threat,  the  strategic  appli¬ 
cations  of  space-based  weapons  appear  to  be  limited.41  Force  application  tasks 
might  instead  be  used  as  “silver  bullets"  or  as  special  forces  in  accomplishing 
unique,  high-priority  missions  that  are  not  possible  with  conventional  military 
forces.  Given  the  expense  and  technical  demand  involved,  however,  space- 
based  weapons  are  not  likely  to  be  built  for  lower  levels  of  conflict  unless  the 


4  Others,  however,  might  argue  that  the  end  of  the  Soviet  Union  leaves  the  United  States  with 
greater  freedom  to  employ  space-based  weapons. 
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cost  of  access  to  space  declines  dramatically  and  the  sophistication  of  sensors 
and  information  processing  grows  in  a  similarly  dramatic  way.  Such  changes 
are  certainly  possible,  but  in  the  current  budget,  political,  and  threat 
environment,  it  is  unlikely  that  the  United  States  will  make  a  decision  to  de¬ 
velop  space-based  weapons  in  the  near  future. 

SUMMARY 

Table  3.1  summarizes  the  space-related  functions  discussed  above  in  terms  of 
which  sectors  dominate,  as  well  as  the  various  opportunities  and  problems  DoD 
will  confront  within  those  areas.  Although  DoD  does  dominate  many  functions 
(such  as  ITW&AA,  space  control,  and  force  application),  it  is  often  a  follower  in 
other  important  functions  (such  as  space  launch,  satcom,  and  environmental 
monitoring).  This  situation  has  important  ramifications  for  the  kinds  of  space 
force  structure  DoD  pursues  or  might  consider  pursuing,  and  for  the  military's 
ability  to  support  national  security  objectives.  Consequently,  it  is  important  for 
DoD  to  consider  alternative  military  space  strategies  for  the  post-Cold  War 
world,  which  is  the  subject  of  the  next  chapter. 
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Table  3.1 

Summary  of  Space-Related  Functions  and  DoD  Opportunities  and  Concerns 


Space- Related 
Functions 

Sector 

Leading  Players 

Potential  DoD 
Opportunities 

Potential  DoD 

Concerns 

Space 

launch 

Civil  leads;  small 
commercial 

Europe,  with  U.S. 
following;  other 
countries  in¬ 
volved 

If  civil/ commercial  can  pro¬ 
duce  reliable,  responsive, 
lower-cost  launcher,  can  in¬ 
crease  access  to  space  and 
improve  military/ diplomatic 
leverage 

Requires  that  financial  and 
bureaucratic  barriers  to 
civil/ commercial  collabora¬ 
tion  be  overcome 

Satcom 

Commercial  leads 

U.S.,  with  Europe 
and  Japan  closing 
gap 

Can  leverage  off  growing 
commercial  capabilities 

Is  vulnerable  to  jamming/ 
attack  and  to  international 
growth,  which  creates  barriers 
to  denying  enemy  use  and  en¬ 
suring  U.S.  priorities;  DISA  not 
responsive  enough  to  be  “one- 
stop-shop" 

Remote 

sensing 

Becoming  com¬ 
mercial  from 
DoD/civil  origins 

U.S.,  with  other 
countries  in¬ 
volved 

Can  leverage  off  growing 
commercial  capabilities 

Needs  to  limit  operations  over 
sensitive  areas/times;  informa¬ 
tion  used  by  hostile  parties  can 
aggravate  regional  conflicts 

Environ¬ 

mental 

monitoring 

Civil 

U.S.,  with  other 
countries  gaining 
(EUMESTAT) 

Can  leverage  off  civil  capabil¬ 
ities 

Needs  to  ensure  that  data  go 
only  to  authorized  users;  needs 
to  balance  free  access  to  de¬ 
classified  military  data  with 
market  concerns  of  remote¬ 
sensing  industry 

Satellite 

navigation 

DoD  (space  seg¬ 
ment);  commer¬ 
cial  (user  equip¬ 
ment) 

U.S.,  with  Japan 
and  Russia 
following 

Can  control  and  maintain  the 
function 

Needs  to  balance  military,  civil, 
and  commercial  needs;  needs 
to  ensure  that  GPS  is  the  global 
standard  to  avoid  proliferation 
of  competing  systems 

ITW&AA 

DoD 

U.S. 

Can  provide  leadership  to 
countries  threatened  by  pro¬ 
liferation  of  WMD  and  mis¬ 
sile  technology,  and  con¬ 
tribute  to  ensuring  global 
stability 

Needs  to  balance  critical 
security  interests  and  interests 
of  allies  and  partners, 
coalition  operations 

Space 

control 

DoD 

U.S. 

Can  provide  leadership  to 
countries  threatened  by  pro¬ 
liferation  of  WMD  and  mis¬ 
sile  technology,  and  con¬ 
tribute  to  ensuring  global 
stability 

Needs  to  be  aware  of  potential 
threat  to  U.S.  space  infrastruc¬ 
ture  as  other  countries  gain 
space  launch  and  GN&C  sys¬ 
tems,  and  growth  of  multina¬ 
tional  commercial  systems  ex¬ 
pands 

Force  appli¬ 
cation/ 

BMD 

DoD 

U.S. 

Can  help  ensure  more  stable 
world 

Requires  political  will  to  de¬ 
ploy  capabilities;  potential 
treaty  compliance  issues 

Chapter  Four 

ILLUSTRATIVE  MILITARY  SPACE  STRATEGY  OPTIONS 
_  IN  THE  POST-COLD  WAR  WORLD 


As  we  have  shown  in  Chapter  Two,  U.S.  military  space  activities  have  under¬ 
gone  a  radical  transformation  in  the  post-Cold  War  world.  In  the  past,  these 
activities  were  driven  by  strategic  nuclear  (e.g.,  missile  warning)  and  intelli¬ 
gence  functions.  Even  more  important,  these  functions  were  traditionally  di¬ 
rected  at  the  same  target,  the  Soviet  Union,  with  attention  to  other  regions  as 
dictated  by  the  need  to  contain  local  efforts  of  Communist  influence.  It  is  not 
much  of  an  exaggeration  to  say  that  the  requirements  for  space  systems  were  as 
simple  as  “provide  all  available  information  on  what  is  happening  in  this  denied 
area”  or  “provide  warning  of  an  ICBM  attack  within  X  seconds  of  launch.”  To¬ 
day,  the  requirements  for  space  systems  are  far  more  complicated  and  entail 
the  performance  of  multiple  functions  in  support  of  multiple  missions  and  op¬ 
erations.  To  be  effective  in  this  world,  the  military  space  community  will  need 
to  move  beyond  its  roots  in  the  nuclear  and  intelligence  communities  and  be 
supportive  of  new  demands  from  conventional  military  forces. 

At  the  same  time,  the  U.S.  military  must  recognize  that  it  is  no  longer  the  sole 
actor  in  meeting  national  security  needs  and  objectives.  In  fact,  as  shown  in 
Chapter  Three,  for  some  of  the  functions  space  systems  are  likely  to  perform  in 
supporting  military  operations  in  the  post-Cold  War  world,  the  military  is  a 
follower  rather  than  a  leader. 

The  real  question  is  how  space  forces  will  support  U.S.  military  strategy  within 
this  context  of  multiple  functions  and  multiple  actors,  both  military  and  com¬ 
mercial,  in  this  country  and  abroad.  Ultimately,  as  a  part  of  U.S.  military 
strategy,  U.S.  military  space  strategy  will  need  to  support  U.S.  national  space 
objectives — objectives  that  are  increasingly  being  driven  by  the  need  to  balance 
military  and  economic  interests  in  a  globally  interconnected  world.1 


The  case  of  the  U.S.-Japanese  collaboration  to  develop  the  FS-X  fighter  illustrates  the  need  to  bal¬ 
ance  military  and  economic  interests  in  the  context  of  national  security  interests.  From  a  military 
point  of  view,  keeping  the  Japanese  a  functioning  and  integrated  part  of  the  U.S.  military  posture  in 
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In  this  chapter,  we  examine  a  spectrum  of  illustrative  space  strategy  options 
that  might  emerge.  We  then  consider  the  implications  of  those  space  strategy 
options  in  terms  of  meeting  the  needs  of  national  space  objectives. 

ILLUSTRATIVE  MILITARY  SPACE  STRATEGY  OPTIONS 

In  thinking  about  future  military  space  strategy  options  that  could  emerge,  we 
developed  a  spectrum  of  three  broad  options: 

•  Minimalist:  The  military  use  of  spacepower  is  highly  dependent  on  external 
relationships  and  partnerships.  Integration  with  other  military  operations 
depends  on  organizations  outside  the  military  chain  of  command.  This 
strategy  option  is  largely  the  outcome  of  budgetary  constraints  and  techno¬ 
logical  advances  in  other  sectors,  thus  leading  to  the  U.S.  military  owning 
only  those  systems  that  perform  unique  and/or  critical  national  security 
functions  and  leasing  everything  else  from  the  commercial  sector. 

•  Enhanced:  The  military  use  of  spacepower  is  highly  integrated  with  other 
forms  of  military  power.  External  relationships  and  partnerships  are  impor¬ 
tant  but  not  critical  to  core  military  capabilities. 

•  Aerospace  Force:  Military  spacepower  is  exercised  through  an  independent 
service  and  is  fully  capable  of  being  exercised  separately  from  other  military 
forces.  Actual  military  operations  are  most  likely  joint  and  combined  and 
may  use  external  relationships,  but  this  is  not  required. 

These  three  options  are  intended  to  be  evolutionary,  rather  than  revolutionary, 
in  nature,  and  are  assumed  to  build  from  the  status  quo  of  forces  and  budgets. 
They  are  also  not  intended  to  be  comprehensive  strategies,  for  there  could  be 
many  variations  within  each  strategy  as  well  as  distinct  organizational  and 
functional  differences  among  all  three.  For  example,  the  Aerospace  Force 
option  could  occur  as  the  result  of  the  Air  Force  evolving  into  a  true  aerospace 
service.  Other  options  that  exploit  revolutionary  technologies  and  capabilities 
are  also  conceivable  and  could  be  radically  different  in  nature  and  outcome 
from  the  three  evolutionary  options  discussed  here.  It  is  not  clear  that  one  op¬ 
tion  is  necessarily  better  than  the  other,  or  that  one  is  easier  to  manage  and  or¬ 
ganize  than  another.  For  example,  because  of  the  necessity  within  the 
Minimalist  strategy  for  the  military  to  work  closely  with  industry,  that  strategy 


the  Pacific  argued  for  transferring  appropriate  U.S.  aerospace  technology  to  ensure  that  the  fighter 
developed  was  compatible  with  U.S.  military  needs.  However,  economic  concerns  over  losing  vital 
aerospace  technology  and  enabling  Japan  to  compete  with  the  United  States  in  commercial  air¬ 
plane  development  argued  for  denying  the  transfer  of  aerospace  technology  to  Japan.  In  this  case, 
both  sides  were  legitimately  arguing  that  their  position  was  based  on  the  need  to  maintain  national 
security  objectives. 
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might  be  more  able  to  fulfill  U.S.  economic  objectives  than  the  Aerospace  Force 
strategy  option. 

Figure  4.1  illustrates  the  distinctions  among  the  three  options  from  an 
organizational  perspective.  The  left  side  of  the  chart  shows  increasing  levels  of 
functional  capability,  vice  increasing  levels  of  DoD  involvement  (across).  Those 
functions  near  the  bottom  (excluding  satellite  control/TT&C,  which  is  common 
to  all)  are  considered  a  high  national  security  priority,  and  those  at  the  top  are 
partially  linked  to  future  changes  in  national  objectives  and  priorities.  The 
figure  does  not  get  into  procedural  and  other  matters  such  as  budgetary  and 
acquisition  authority,  or  command  and  control  relationships.  Furthermore,  it 
should  not  be  assumed  from  this  figure  that  agencies  such  as  NASA  go  away  in 
the  Aerospace  Force  option;  rather,  such  activities  as  science  and  planetary 
exploration  are  assumed  to  continue  in  some  form  (but  they  are  not  discussed 
in  this  document). 
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Figure  4.1 — An  Organizational  Perspective  on  the  Three  Strategies 
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The  reader  will  note  that  Figure  4.1  draws  a  distinction  between  ballistic  missile 
defense  and  force  application,  whereas  Chapter  Three  chose  to  combine  them. 
The  rationale  beind  this  difference  lies  in  perspective.  The  commercial  world 
views  the  use  of  deadly  force  as  properly  an  exclusive  governmental  function; 
however,  from  a  national  security  perspective,  BMD  and  force  application  are 
distinct  functions  with  associated  objectives  and  tasks  requiring  the  use  of 
military  force. 

The  Minimalist  Strategy  Option 

Assuming  that  the  defense  budget  continues  its  present  rate  of  decline,  the 
DoD,  and  the  Air  Force  in  particular,  will  be  faced  with  force  structure  triage 
decisions.  Notwithstanding  various  visionary  expressions  of  the  future  of  the 
Air  Force  in  space,  the  Air  Force's  first  priorities  would  likely  continue  to  be  re¬ 
served  for  aircraft.2  Taken  as  an  extreme  case,  the  Minimalist  option  results 
from  moving  as  many  space  functions  as  possible  from  military  to  civil  or 
commercial  ownership  and  forgoing  the  development  of  new  capabilities,  such 
as  ballistic  missile  defense  from  space.  Space  systems  with  dual-use  roles,  such 
as  communications,  remote  sensing,  and  satellite  navigation,  are  transferred  to 
commercial  or  civil  control.  Weather  satellites  (and  likely  the  Navstar  global 
positioning  satellites  as  well)  are  under  civil  government  control,  since,  in  this 
option,  maintaining  the  space  segment  is  not  commercially  viable  without  large 
government  commitments.  NASA  and  commercial  space  launch  vehicles 
would  provide  DoD  access  to  space  as  needed.  DoD  would  retain  the  ITW&AA 
and  reconnaissance  functions  as  necessary  for  nuclear  deterrence,  theater  op¬ 
erations,  and  as  part  of  international  commitments  to  North  American  defense 
under  the  North  American  Aerospace  Defense  Command  (NORAD).3  The  Air 
Force  would  likely  retain  a  core  of  technical  expertise  in  space,  but  capabilities 
in  the  other  services  would  probably  wither  and  be  limited  to  developing  and 
fielding  user  equipment. 

The  Minimalist  strategy  is  driven  by  increasingly  severe  defense  budget  con¬ 
straints  and  potential  technical  advances  that  make  it  more  cost-effective  to  use 
commercial  rather  than  government  systems  for  space-based  information 
needs.  In  effect,  as  shown  in  the  figure,  the  only  functions  directly  under  mili- 


2Serious  problems  arise  from  focusing  on  the  instruments  of  airpower,  rather  than  the  doctrine  and 
rationale  for  airpower.  In  a  similar  manner,  it  would  be  a  mistake  to  focus  on  space  systems  rather 
than  on  spacepower  and  missions  served  by  those  systems.  Builder  (1994),  p.  281 . 

3The  Minimalist  option  assumes  that  the  reconnaissance  function  is  maintained  by  the  DoD/NRO. 
Conceivably,  the  activities  conducted  by  the  NRO  could  be  combined  organizationally  into  the  new 
National  Imagery  and  Mapping  Agency  or  some  other  entity.  However,  we  have  chosen  to  include 
the  NRO  in  this  analysis. 
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tary  control  are  ITW&AA  and  aspects  of  space  control,  primarily  space 
surveillance;  the  remaining  functions  have  either  been  split  off  from  the  mili¬ 
tary  and  comanaged  with  other  government  agencies  (e.g.,  weather  satellites 
with  NOAA)  or  leased  from  the  commercial  sector.  Also,  the  USAF  (and  the  rest 
of  DoD,  for  that  matter)  will  rely  exclusively  instead  on  commercial  and  NASA 
launch  capabilities. 

In  some  cases,  it  might  be  argued  that  leasing  communications  capabilities  is 
more  expensive  than  owning.  Although  a  primary  and  even  necessary  motiva¬ 
tion  for  choosing  a  Minimalist  option  might  be  to  reduce  government  ex¬ 
penditures,  the  strategic  choice  is  one  where  the  DoD  depends  heavily  on  oth¬ 
ers  for  spacepower.  A  more  difficult  choice  may  the  case  of  GPS.  All  critical  na¬ 
tional  infrastructures  (e.g.,  transportation,  telecommunications,  oil  and  gas, 
and  electrical)  are  increasingly  dependent  on  GPS.  Current  Presidential  policy 
requires  GPS  to  remain  responsive  to  the  National  Command  Authority  in  part 
because  of  the  importance  of  GPS  to  both  civilian  and  military  users.  Thus, 
while  it  may  be  possible  to  imagine  satellite  navigation  signals  provided  by  a 
commercial  or  international  entity  from  a  service  perspective,  it  is  difficult  to 
imagine  this  occurring  from  a  national  perspective.  No  other  system  acts  like 
GPS  in  terms  of  being  both  a  global  and  U.S.  “embedded  utility.”  Thus,  GPS  is 
assumed  to  remain  under  civil  government  control  even  in  the  Minimalist  op¬ 
tion. 

The  Enhanced  Strategy  Option 

The  strategic  choice  represented  by  the  “Enhanced”  option  is  to  enhance 
spacepower  by  aggressively  integrating  spacepower  wherever  feasible  into  all 
types  of  military  capabilities  and  operations. 

The  Enhanced  strategy  includes  more  aggressive  efforts  at  reforming  service 
roles,  missions,  and  functions  in  space,  developing  joint  space  doctrine,  and 
taking  a  more  proactive  approach  to  civil /military  space  cooperation.  It  also 
includes  the  intelligence  sector  as  an  integrated  part  of  national  security  space 
activities.  If  there  are  no  new  space  initiatives  and  the  defense  budget  stabi¬ 
lizes,  then  the  Enhanced  strategy  option  represents  a  continuation  of  current 
practices,  albeit  with  more  integration  between  military  and  intelligence  activi¬ 
ties  and  functions,  and  with  some  increased  capabilities  to  deal  with  rogue  or 
Third  World  missile  threats.  Consistent  with  National  Space  Transportation 
Policy,  the  DoD  would  lead  in  developing  improvements  to  expendable  launch 
vehicles,  while  NASA  focuses  on  reusable  launch  vehicles.4  Civil,  commercial, 
intelligence,  and  military  space  sectors  would  retain  independent  access  to 


Executive  Office  of  the  President  (1994a). 
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space  as  well  as  their  own  communications  and  remote-sensing  systems.  As  a 
result  of  consolidations  in  polar-orbiting  weather  satellite  programs,  the  civil 
government  sector  would  gain  a  greater  role  in  environmental  monitoring.  In 
satellite  navigation,  nonmilitary  uses  would  grow  faster  than  military  uses, 
but  GPS's  importance  to  U.S.  forces  would  keep  it  within  the  DoD  while  allow¬ 
ing  wide  civilian  access.  Building  on  work  under  way  in  the  services,  at 
USSPACECOM  and  its  components  and  in  Tactical  Exploitation  of  National  Ca¬ 
pabilities  (TENCAP),  tactical  applications  of  strategic  nuclear  and  intelligence- 
oriented  space  systems  would  continue  to  be  developed  for  conventional  and 
special  forces  missions.  The  Air  Force  would  continue  as  the  primary  developer 
and  operator  of  space  systems  with  smaller  cores  of  expertise  in  the  other  ser¬ 
vices  growing  with  time. 

Current  airborne  capabilities  could  be  moved  into  space.  For  example,  AWACS 
and  J STARS  functions  might  be  performed  by  constellations  of  radar  satellites.5 
This  would  require  technology  advances  in  space-based  power  and  the  precise 
control  of  large  structures,  but  no  scientific  breakthroughs.  The  size  of  the  con¬ 
stellation  would  depend  on  the  operating  altitude  and  coverage  area  required: 
More  satellites  would  be  needed  at  lower  altitudes,  but  each  would  require  less 
power.  The  level  of  effort  would  be  comparable  to  deploying  a  mobile  satellite 
communications  system.6  The  benefit  of  moving  to  space  would  be  avoiding 
the  costs  of  maintaining  aircraft  and  crews.  One  risk  would  be  ensuring  that  the 
system  is  at  least  as  survivable  as  current  AWACS  and  JSTARS,  if  not  more,  given 
the  expense  of  development  and  deployment. 

New  military  capabilities  would  be  needed  to  deal  with  problems  created  by  re¬ 
liance  on  space  systems.  In  the  case  of  GPS,  work  on  NAVWAR  capabilities  is  al¬ 
ready  under  way  to  insure  that  U.S.  forces  can  acquire  and  maintain  access  to 
GPS  signals  under  conditions  of  jamming  and  spoofing  and  to  deny  unautho¬ 
rized  users  access  to  GPS  signals.  Given  increasing  civilian  and  commercial  re¬ 
liance  on  GPS,  care  will  have  to  be  taken  that  NAVWAR  effects  are  limited  to  the 
actual  area  of  conflict.  NAVWAR  will  also  pose  challenges  for  allied  and  coali¬ 
tion  partners  who  need  to  be  interoperable  with  U.S.  forces.  Thus,  the  chal¬ 
lenges  of  NAVWAR  will  be  organizational  as  well  as  technical. 

Some  existing  commercial  capabilities,  such  as  satellite  communications,  will 
need  enhancements  that  are  of  interest  only  to  the  military.  These  include 


5The  AWACS  function  would  be  to  maintain  surveillance  of  F-16  and  larger-sized  aircraft  in  six  350- 
nm  circles  with  a  ten-second  revisit  rate.  The  JSTARS  function  would  be  to  maintain  surveillance  of 
slow-moving  targets  on  two  Army  corps  frontage  areas,  each  about  200  km  on  a  side.  The  revisit 
interval  can  be  about  a  minute,  but  the  radar  must  be  able  to  discern  lower  velocities  for  targets 
such  as  trucks  and  helicopters. 

6Hagemeier  et  al.  (1995). 


( 


Illustrative  Military  Space  Strategy  Options  in  the  Post-Cold  War  World  53 

protected  comsats  that  are  jam-resistant,  anti-scintillation,  and  capable  of  low- 
probability- of- detection  and  low-probability-of-interception  communications. 
Whether  these  capabilities  can  be  added  to  commercial  systems  or  whether 
they  would  continue  to  require  dedicated  military  systems  would  remain  to  be 
determined. 

If  the  DoD  is  able  to  have  a  stable  budget  or  slight  real  growth,  it  could  make 
greater  use  of  commercial  and  civil  space  assets  to  enhance  its  current  military 
capabilities.  The  Enhanced  strategy  option  could  see  a  stronger  role  for  the 
Commander-in-Chief,  U.S.  Space  Command  (CINCSPACE)  as  the  DoD  focal 
point  for  civil /military  operational  cooperation  (as  opposed  to  policy  coordina¬ 
tion),  greater  attention  to  common  or  joint  doctrine  for  space  operations,  and 
coordinated  DoD  efforts  to  foster  U.S.  commercial  space  capabilities  to 
strengthen  U.S.  national  capabilities  in  space.  In  satellite  communications,  one 
might  see  extensive  DoD  use  of  new  low  earth  orbit  communication  satellite 
systems  and  purchases  of  high-resolution  remote  sensing  data.  For  access  to 
space  for  unmanned  payloads,  DoD  would  use  commercial  launch  vehicles  and 
not  NASA’s  manned  spacecraft  (i.e.,  the  Space  Shuttle).  Modest  budget  growth 
in  space  systems  could  accommodate  space-based  portions  of  a  ballistic  missile 
defense  (e.g.,  the  space-based  infrared  system  (SBIRS))  and  new  space  control 
capabilities.  However,  modest  growth  would  not  likely  be  able  to  support  the 
development  of  space-based  weapons.  From  an  institutional  viewpoint,  the  Air 
Force  and  other  services  would  continue  their  existing  space-related  activities 
but  with  more  attention  to  joint  requirements.  DoD  civilian  leadership  would 
likely  play  a  larger  role  in  coordinating  DoD  space  activities  with  other  national 
policy  objectives,  particularly  in  economic  strategies. 

Aerospace  Force  Strategy  Option 

At  the  other  end  of  the  spectrum  from  the  Minimalist  option,  the  Aerospace 
Force  strategy  consists  of  independent,  robust  military  space  capabilities  in 
critical  national  security  and  warfighting  functions,  supplemented  with 
mechanisms  to  ensure  access  to  existing  civil  and  commercial  space  ca¬ 
pabilities,  on  which  the  DoD  is  already  dependent,  in  times  of  crisis  or  war.  In 
this  option,  the  DoD  would  still  rely  on  commercial  space  launch  capabilities 
for  the  bulk  of  its  routine  peacetime  requirements,  but  it  would  maintain  quick- 
response  capabilities  (e.g.,  transatmospheric  vehicles  or  similar  technology)  to 
ensure  autonomous  access  to  space.  Other  capabilities  that  would  be  either 
DoD- owned  or  DoD-dominated  would  include  ITW&AA,  reconnaissance, 
navigation,  space  surveillance,  space  control,  and  ballistic  missile  defense. 

The  Aerospace  Force  strategy  would  include  the  development  of  new  capabili¬ 
ties  such  as  space-based  weapons  for  force  application  purposes,  consistent 
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with  the  rationale  of  identifying  new  vital  interests  in  space  and  the  protection 
of  existing  treaty  and  alliance  commitments.  Such  efforts  would  obviously  re¬ 
quire  dramatic  increases  in  military  space  budgets  and  would  also  represent  a 
possible  transition  in  thinking  about  the  use  of  aerospace  power  as  a  continuum 
to  accomplish  national  objectives  versus  air  and  spacepower .  In  this  instance, 
the  Air  Force  could  evolve  into  an  Aerospace  Force,  focusing  its  institutional 
interests  on  the  development  and  exploitation  of  aerospace  power  with  limited 
air-related  core  competencies  (e.g.,  airlift)  and  possibly  transitioning  other 
noncore  capabilities  (e.g.,  close  air  support)  to  the  other  services,  or  the 
Aerospace  Force  could  become  a  new  independent  service.  However,  an 
independent  service  would  likely  run  into  institutional,  budgetary,  and 
bureaucratic  roadblocks  from  the  other  services,  and,  as  is  true  with  the  other 
options,  care  would  have  to  be  taken  to  ensure  that  the  interests  and  needs  of 
all  services  for  space  products  and  information,  as  well  as  a  broad  range  of  air 
support,  are  met. 

In  the  remainder  of  this  chapter,  we  will  address  how  each  of  these  strategies 
would  accomplish  national  security  goals  and  objectives,  and  how  they  would 
perform  the  missions  described  in  Chapter  Two;  e.g.,  what  does  it  mean  to 
perform  the  peacekeeping  mission  with  a  Minimalist  strategy  in  place?  We  will 
also  examine  several  factors  that  will  influence  outcomes  under  each  of  the 
strategies,  such  as  trust  and  space  literacy. 

HOW  THE  OPTIONS  ACCOMPLISH  SPACE-RELATED  NATIONAL 
SECURITY  OBJECTIVES 

As  enunciated  in  the  National  Security  Strategy,  U.S.  national  security  objec¬ 
tives  pertaining  to  space  operations  include  the  following: 

•  Ensuring  continued  freedom  of,  access  to,  and  use  of  space; 

•  Maintaining  the  U.S.  position  as  the  major  economic,  political,  military, 
and  technological  power  in  space; 

•  Deterring  threats  to  U.S.  interests  in  space  and  defeating  aggression  if  de¬ 
terrence  fails; 

•  Preventing  the  spread  of  weapons  of  mass  destruction  to  space; 

•  Enhancing  global  partnerships  with  other  spacefaring  nations  across  the 
spectrum  of  economic,  political,  and  security  issues.7 


7See  the  White  House,  n.d.,  p.  10. 
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Any  potential  options  such  as  the  three  described  above  should  be  capable  of 
effectively  supporting  these  objectives.  However,  how  they  support  these  ob¬ 
jectives — how  they  carry  them  out — is  of  interest.  We  pointed  out  in  Chapter 
Two  that  the  sectors  of  space  activities  (civil,  commercial,  military,  etc.)  are 
much  more  intertwined  and  interdependent  today  than  they  were  during  the 
Cold  War.  Consequently,  there  is  a  greater  necessity  to  understand  the  linkages 
among  political,  economic,  and  military  strategies  to  accomplish  national  se¬ 
curity  objectives.  The  objectives  of  national  defense,  to  fight  and  win  the  na¬ 
tion's  wars,  are  obviously  not  those  of  economic  policy.  Yet  economic  strength 
is  of  vital  importance  to  being  able  to  provide  the  material  resources  of  defense, 
and  commercial  R&D  is  of  increasing  importance  to  providing  the  technical 
superiority  required  by  the  American  way  of  war.8  Access  to  capital  and  tech¬ 
nology,  to  information  flowing  across  global  communication  networks,  and  to 
rapidly  evolving  markets  for  sophisticated  goods  and  services  are  vital  issues  to 
U.S.  business.  What  the  military  decides  to  buy,  how  it  decides  to  buy  it,  what 
R&D  it  is  willing  to  support,  and  what  position  it  takes  in  the  interagency  devel¬ 
opment  of  U.S.  policy  affect  both  military  and  economic  interests. 

The  national  security  community  can  affect  U.S.  industry  by  how  it  chooses  to 
balance  economic  interests  with  traditional  security  interests  when  the  two  are 
competing.  In  cases  where  economic  and  traditional  security  interests  are 
complementary,  the  question  becomes  whether  it  is  more  effective  to  promote 
the  prospects  of  a  U.S.  firm  or  industry  or  create  obstacles  to  competing  foreign 
interests.  It  is  therefore  prudent  to  consider  the  accomplishment  of  national 
security  objectives  through  a  range  of  alternative  means,  some  of  them  being 
not  the  application  of  force  but  the  “shaping  of  the  battlefield"  ahead  of  time, 
which  may  result  in  the  same  desired  outcome  without  the  potential  escalation, 
and  penalties,  of  conflict.  Traditionally,  the  term  “shaping  the  battlefield" 
applies  to  the  use  of  preattack  actions  before  the  initiation  of  a  military 
offensive,  including  the  use  of  artillery  and  air  bombardment  to  weaken  enemy 
defenses.  In  this  context,  the  term  is  intended  to  consider  the  use  of  nonmili¬ 
tary  techniques  to  constrain  or  restrict  what  weapons  and  military  options  the 
adversary  has  before  the  onset  of  hostilities. 

What  follows  is  a  discussion  of  how  each  option  would  accomplish  the  space- 
related  national  security  objectives  outlined  above.  The  discussion  is  intended 
to  be  illustrative  and  conceptual,  not  evaluative.  The  United  States  could 
choose  to  pursue  aspects  of  one  or  all  of  these  strategies.  A  summary  of  the  dis¬ 
cussion  is  shown  in  Table  4.1. 


o 

°See  Weigley  (1973)  for  a  discussion  of  the  role  of  technology  in  the  American  military;  and  Keegan 
(1993)  for  a  longer  perspective  on  the  role  of  changing  technology  in  the  culture  of  warfare  from 
ancient  to  modern  times. 
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Table  4.1 

How  the  Options  Support  Space-Related  National  Security  Objectives 


National  Security 
Objectives  for  Space 
Preserving  free¬ 
dom  of,  access  to, 
and  use  of  space 


Maintaining  U.S. 
economic,  politi¬ 
cal,  military,  and 
technological  po¬ 
sition 


Minimalist  Strategy 

_ Option _ 

Warning  and  recon¬ 
naissance  only;  high 
premium  on  survivabil¬ 
ity  of  critical  space- 
based  assets;  enforce¬ 
ment  through  other 
means,  e.g.,  economic 
strategies,  terrestrial 
military  forces,  treaties 

Dependent  on  U.S. 
commercial  develop¬ 
ments;  reliance  on  inte¬ 
grated  use  of  other  in¬ 
struments  of  national 
power 


Enhanced  Strategy' 

_ Option 

USAF  maintains  space 
launch  capability',  sup¬ 
plemented  by  NASA, 
commercial  launch; 
space-based  surveil¬ 
lance  necessary;  high 
premium  on  space  con¬ 
trol  capabilities 
(including  survivability 
measures) 

Emphasis  on  multi-sec¬ 
tor  coordination  and 
cooperation;  coordi¬ 
nated  inter-agency  pol¬ 
icy  development  and 
implementation 


Aerospace  Force 

_ Strategy  Option _ 

Strong  space  control, 
force  application  ca¬ 
pabilities  with  space 
launch  enable  protec¬ 
tion  of  critical  space  as¬ 
sets  and  ensure  access 
to  commercial  space 
capabilities 


Military/civil/  com¬ 
mercial  cooperative 
approach  necessary;  in¬ 
teragency  policy  and 
strategy  to  provide 
guidance 


Deterring/defeat¬ 
ing  threats  to  U.S. 
interests 


Warning  and  recon¬ 
naissance  only;  high 
premium  on  survivabil¬ 
ity  of  critical  space  as¬ 
sets;  use  of  other  non¬ 
space  forces  required 


Integrated  sector  ap¬ 
proach  necessary;  space 
control,  limited  BMD  to 
deter  threats,  backed  by 
terrestrial  forces 


Dominance  of 
aerospace  medium 
through  use  of  air  and 
space-transiting 
vehicles  and  weapons 


Preventing  spread  Requires  integrated 

of  WMD  to  space  policy  approach  using 

variety  of  means 
(economic,  diplomatic, 
military) 


Requires  integrated 
policy  approach  backed 
by  space  control,  limited 
BMD 


BMD  and  force  applica¬ 
tion  capabilities  could 
deter;  also  "shaping  the 
battlefield”  through  use 
of  economic  incentives 
not  to  build  or  deploy 
space  launch  vehicles 


Enhancing  global 
partnerships  with 
other  spacefaring 
nations 


Global  partnerships  to 
accomplish  national  se¬ 
curity  objectives  are 
commercial  in  nature 
rather  than  military,  but 
tempered  by  competi¬ 
tiveness  issues 


Proactive  approach  to 
U.S.  civil /military'  space 
cooperation,  and  com¬ 
mercial  space  develop¬ 
ments  strengthen  U.S. 
position  in  partnerships 


Capabilities  enable  ful¬ 
fillment  of  alliance  and 
coalition  relationships 
and  protection  of  U.S. 
and  allied  space-based 
and  terrestrial  assets 


Accomplishing  National  Security  Objectives:  The  Minimalist  Strategy 
Option 

Preserving  Freedom  of,  Access  to,  and  Use  of  Space.  As  mentioned  above, 
ITW&AA,  reconnaissance,  and  some  space  control  functions  are  the  only 
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elements  of  this  option  under  DoD  control  (more  specifically,  Air  Force 
control).  Therefore,  there  is  a  high  premium  on  ensuring  the  survivability  and 
protection  of  those  assets,  perhaps  through  the  use  of  terrestrial  forces.  Ac¬ 
complishing  this  objective  in  this  option  would  be  through  nontraditional 
means  (i.e.,  economic  and  commercial  strategies,  treaties,  and  other  mecha¬ 
nisms).  Elements  of  alternative  commercial  strategies  include  (1)  the  use  of 
voluntary  contracting  to  ensure  access  to  commercial  products  and  services, 
much  as  CNN  leased  transponder  time  from  INTELSAT  during  military  opera¬ 
tions  in  Somalia;  (2)  obtaining  desired  features  from  other,  nonspace  elements 
of  commercial  satellite  systems  by  joining  with  other  governmental  and  non¬ 
governmental  users  that  share  common  needs;  and  (3)  making  better  use  of  ex¬ 
isting  satellite  systems — both  commercial  and  military — by  improving  DoD's 
policies,  procedures,  and  priorities.9  These  elements  imply  dealing  with  the  is¬ 
sue  of  trust,  or  lack  of  it,  among  space  sectors  by  developing  measures  to 
demonstrate  DoD's  commitment  to  being  a  “good  customer"  and  the  ability  of 
the  Air  Force,  as  the  primary  service  provider  of  space-based  functions,  to  meet 
other  services’  and  users'  needs.10 

Maintaining  the  U.S.  Position  as  the  Major  Economic,  Political,  Military,  and 
Technological  Power  in  Space.  To  the  extent  the  U.S.  military  can  use  com¬ 
mercially  developed  hardware  and  technologies,  it  does  not  have  to  develop 
and  maintain  those  parts  of  its  defense  industrial  base,  except  to  be  a  good  cus¬ 
tomer.  If  some  commercial  technologies  are  superior  to  or  more  readily  avail¬ 
able  than  military  counterparts,  the  effectiveness  of  U.S.  forces  can  be  im¬ 
proved  (e.g.,  as  has  been  the  case  in  the  use  of  personal  computers).  More 
subtle  is  the  use  of  economic  forces  to  shape  the  future  environment  in  which 
U.S.  forces  operate.  For  example,  if  the  United  States  could  lead  in  providing 
commercial  satellite  communications,  remote  sensing,  satellite-based  navi¬ 
gation,  and  space  launch  services,  it  would  be  in  a  better  position  to  benefit 
from  those  national  capabilities  in  wartime.  If  the  United  States  cannot 
peacefully  influence  how  and  when  those  capabilities  are  provided,  it  may  have 
to  escalate  the  use  of  military  force  to  protect  its  interests.  In  terms  of  strategic 
nuclear  conflict,  economic  power  in  dual-use  capabilities  provides  additional 
escalation  options  to  the  National  Command  Authority  without  requiring 
additional  force  structure.  Under  the  terms  of  this  option,  these  considerations 
would  likely  be  a  necessity. 

Deterring  Threats  to  U.S.  Interests  in  Space  and  Defeating  Aggression  If  Deter¬ 
rence  Fails.  If  U.S.  space  systems  are  to  dominate  the  commercial  and  military 


9See  Poehlmann  (1996)  for  a  discussion  of  the  applicability  of  the  “CRAF  [Civil  Reserve  Air  Fleet] 
model”  to  the  issue  of  ensuring  access  to  commercial  space  capabilities  in  times  of  crisis. 

10See  lohnson  et  al.  (1995). 
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uses  of  space,  then  preventing  the  misuse  or  denial  of  these  space  systems  in 
times  of  national  emergency  is  critical.  Dependence  on  a  few  systems  for  ac¬ 
cess  to,  and  use  of,  space  can  be  a  source  of  great  leverage  or  vulnerability  de¬ 
pending  on  how  reliable  and  secure  those  systems  are.  The  ability  to  discrimi¬ 
nate  among  users  is  obviously  important  to  commercial  systems  so  they  can 
collect  revenues.  This  same  discrimination  ability  is  important  to  military  sys¬ 
tems  to  ensure  that  allies  get  the  support  they  need  and  that  enemies  are  de¬ 
nied  or  deceived.  The  challenge  for  military  planners  in  this  option  is  that  they 
cannot  necessarily  count  on  commanding  non-DoD  space  systems  to  discrimi¬ 
nate.  Non-DoD  space  systems  are  continuing  to  increase  in  the  U.S.  com¬ 
mercial  and  civil  sectors,  as  well  as  in  other  spacefaring  nations.  The  technical 
means  of  discrimination,  whether  by  jamming,  spoofing,  encryption,  or  other 
means,  are  often  less  difficult  than  ensuring  that  decisionmaking  processes  to 
employ  such  discrimination  mechanisms  exist  that  are  mutually  acceptable 
with  U.S.  civil  and  commercial  space  systems.  Thus,  if  the  United  States  seeks 
to  have  secure  and  reliable  space  systems,  it  will  need  to  foster  cooperative 
agreements  between  DoD  and  the  private  sector,  as  well  as  with  civil  space 
agencies  such  as  NASA  and  NOAA.  Similar  cooperative  agreements  can  also  be 
considered  for  allied  space  capabilities. 

Preventing  the  Spread  of  Weapons  of  Mass  Destruction  to  Space.  Deterring 
the  spread  of  ballistic  missile  technologies  is  beneficial  to  both  U.S.  economic 
and  military  interests.  The  offensive  potential  of  ballistic  missiles,  especially 
when  they  may  carry  weapons  of  mass  destruction,  makes  them  a  threat  to  de¬ 
ployed  U.S.  forces  and  regional  stability.  The  relatively  thin  market  for  space 
launch  and  ballistic  missile  technologies  is  vulnerable  to  disruption  by  govern¬ 
ment  interventions  such  as  direct  subsidies  or  inducements  to  sales  (e.g., 
promising  political  favors  for  certain  buyers).  Economic  considerations  play  a 
large  role  in  national  decisions  to  create  a  ballistic  missile  or  space  launch  ca¬ 
pability.  Thus,  stemming  ballistic  missile  proliferation  requires  convincing 
countries  that  the  economic  as  well  as  political  and  military  benefits  of  having 
ballistic  missile  capabilities  are  not  worth  the  costs.  This  is  applicable  to  all 
three  options. 

Enhancing  Global  Partnerships  with  Other  Spacefaring  Nations  Across  the 
Spectrum  of  Economic,  Political,  and  Security  Issues.  In  this  option,  global 
partnerships  to  accomplish  national  security  objectives  would  be  commercial 
in  nature  rather  than  military  but  would  be  tempered  by  competitiveness  is¬ 
sues.  A  common  theme  in  all  three  options  is  the  importance  of  economic 
factors  in  the  effective  exercise  of  military  spacepower.  Whether  one  calls  it 
"raising  the  cost  of  entry”  or  "deterrence,”  a  productive,  competitive  U.S.  space 
industry  can  contribute  to  U.S.  military  objectives  both  by  supporting  U.S. 
forces  and  by  shaping  the  global  environment  for  space  operations  to  the 
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advantage  of  the  United  States.  As  with  other  commercial  information 
industries,  the  key  challenge  for  space-based  information  systems  is  to  serve 
only  authorized  users.  Both  commercial  and  military  space  users  are 
concerned  with  protecting  the  security  of  their  investments,  deciding  how 
tasking  requests  are  to  be  processed,  and  attracting  the  support  of  new  users — 
whether  they  are  customers  or  commanders.  The  United  States  can  increase  its 
national  power  if  it  can  convince  others  that  the  U.S.  government  or  U.S.-based 
firms  are  the  most  effective  and  reliable  sources  of  meeting  their  needs  for  ac¬ 
cess  to  space  and  space-related  information  services.  To  do  this,  the  United 
States  must  be  seen  as  a  reliable  commercial  partner  whose  national  military 
and  economic  policies  are  balanced  and  mutually  supportive  to  the  greatest 
extent  possible. 

Accomplishing  National  Security  Objectives:  The  Enhanced  Strategy 
Option 

Preserving  Freedom  of,  Access  to,  and  Use  of  Space.  In  this  strategy,  ensuring 
access  to  space  would  be  the  responsibility  of  the  Air  Force  for  the  DoD,  albeit 
supplemented  primarily  by  commercial  space  launch  vehicles.  Achieving  this 
objective  also  depends  on  maintaining  an  effective  capability  for  space-based 
surveillance  of  the  earth  and  of  objects  in  space.  Since  this  option  envisions 
greater  integration  between  the  military  and  intelligence  communities,  con¬ 
ceivably  there  would  be  a  greater  emphasis  on  exploitation  of  available  means 
from  both  communities  to  deal  with  rogue  or  Third  World  missile  threats. 
Preservation  of  independent  access  to  space  by  each  space  sector  may  place  a 
high  premium  on  the  deployment  of  space  control  capabilities11  by  the  mili¬ 
tary,  as  well  as  consideration  of  alternative  survivability  measures  on  commer¬ 
cial  and  civil  as  well  as  military  space  assets. 

Maintaining  the  U.S.  Position  as  the  Major  Economic,  Political,  Military,  and 
Technological  Power  in  Space.  Since  this  option  encompasses  multiple  play¬ 
ers,  it  places  a  premium  on  multisector  coordination  and  cooperation,  guided 
by  a  coordinated  interagency  approach  to  policy  development  and  implemen¬ 
tation.  As  was  shown  in  Table  3.1,  the  United  States  currently  leads  the  world  in 
capabilities  and  technologies  across  the  board,  except  for  space  launch,  in 
which  Europe  leads.  Developing  a  cost-effective  way  to  place  payloads  in  orbit 
is  fundamental  to  maintaining  the  U.S.  lead  in  all  other  areas — and  a  necessary 
prerequisite  to  all  aspects  of  spacepower.  But  it  is  also  dependent  on  budgetary 
resources  to  enable  the  exploration  of  new  technologies,  on  market  demand, 
and  on  economic  strategies  such  as  having  the  U.S.  government  be  an  “anchor 


^This  could,  for  example,  entail  the  employment  of  a  strategic  bomber  like  the  B-2  in  targeting 
satellite  ground  stations  in  a  hostile  theater  of  operations. 
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tenant"  to  the  commercial  launch  industry.12  In  this  option,  the  absence  of  a 
strong  commercial  launch  industry  capable  of  meeting  all  of  the  government’s 
needs  means  that  the  DoD  must  devote  precious  resources  to  this  element  of 
spacepower,  with  the  possible  result  that  it  cannot  fund  other  systems  or 
technologies  that  might  have  operational  utility  to  the  warfighter  (e.g.,  space- 
based  weapons)  and  at  the  same  time  enhance  the  U.S.  position  globally. 

Deterring  Threats  to  U.S.  Interests  in  Space  and  Defeating  Aggression  If  Deter¬ 
rence  Fails.  Again,  given  the  number  of  players  involved,  an  integrated  ap¬ 
proach  to  supporting  this  objective  is  necessary.  DoD  must  balance  its  interests 
against  those  of  the  commercial  and  civil  players,  but  could  possibly  frame  any 
potential  issues  in  terms  of  military  support  to  economic  interests.  Deterrence 
of  potential  threats  to  U.S.  interests  could  also  entail  the  purchase  of  both 
commercial  satcom  and  high-resolution  remote-sensing  data  of  areas  of  inter¬ 
est  to  U.S.  military  operations.  That  purchase  in  turn  could  become  a  signal  of 
intent  and  have  a  deterrent  effect  on  potential  aggressive  actions  by  an  adver¬ 
sary.  Defeating  those  actions,  however,  should  deterrence  fail,  would  likely  de¬ 
pend  on  using  terrestrial  military  forces  to  protect  U.S.  space  assets.  In  this 
case,  CINCSPACE  could  request  support  from  another  CINC  to  protect  ground 
stations  located  in  a  theater  of  conflict,  for  example. 

Preventing  the  Spread  of  Weapons  of  Mass  Destruction  to  Space.  As  with  the 
Minimalist  strategy  option,  stemming  ballistic  missile  proliferation  requires 
convincing  other  nations  that  the  benefits  of  such  capabilities  are  not  worth  the 
costs.  However,  this  option  has  more  means  of  enforcing  that  argument,  in  the 
form  of  space  control  and  limited  BMD  capabilities  in  place.  Coordinating  in¬ 
formation  from  civil  and  commercial  imagery,  exploiting  commercial  commu¬ 
nications,  and  backing  them  with  enhanced  reconnaissance,  ITW&AA,  space 
control,  and  terrestrial  forces,  all  in  coordination  with  economic  and  political 
strategies,  should  help  to  achieve  this  objective. 

Enhancing  Global  Partnerships  with  Other  Spacefaring  Nations  Across  the 
Spectrum  of  Economic,  Political,  and  Security  Issues.  As  in  the  Minimalist 
strategy  option,  “shaping  the  future  battlefield”  necessitates  a  coordinated  and 
proactive  approach  by  the  DoD  to  ensure  that  it  has  access  to  civil,  commercial, 
and  international  space  systems.  This  has  the  added  benefit  of  enhancing 
existing  global  partnerships  with  U.S.  allies  and  friendly  spacefaring  nations, 
and  possibly  developing  new  partnerships  based  on  mutual  military  and 
economic  concerns.  Since  the  Air  Force  is  the  primary  developer  and  operator 


12There  has  been  extensive  debate  on  how  anchor  tenant  agreements  should  be  constructed. 
Some  argue  that  the  government  should  be  the  first  dollar  in.  providing  the  initial  funding  for  a 
project  that  is  of  value  to  the  government.  Others  argue  that  it  should  only  be  the  last  dollar  in. 
adding  its  business  to  projects  that  can  stand  on  their  own  commercially. 
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of  U.S.  military  space  systems  in  this  option,  it  would  bear  the  responsibility  for 
articulating  how  the  services  could  satisfy  CINCSPACE  and  joint  needs  for 
operational  support  from  space  systems. 

Accomplishing  National  Security  Objectives:  The  Aerospace  Force 
Strategy  Option 

Preserving  Freedom  of,  Access  to,  and  Use  of  Space.  As  this  option  includes 
strong  space  control  and  force  application  capabilities,  coupled  with  a  combi¬ 
nation  of  commercial  space  launch  and  DoD  quick-reaction  launch  capabili¬ 
ties,  protection  of  critical  space  assets  should  be  effective  and  access  to  com¬ 
mercial  space  capabilities  should  be  ensured.  A  mix  of  DoD  and  commercial 
navigation,  remote-sensing  capabilities,  commercial  satcom,  and  government- 
provided  weather  and  warning  capabilities  implies  that  the  DoD  has  convinced 
U.S.  commercial  providers  that  they  share  common  interests  in  safeguarding 
American  industry's  interests  and  potential  opportunities.  Backing  that  under¬ 
standing  is  the  enforcement  aspect  of  the  option:  space  control,  force  applica¬ 
tion,  and  ballistic  missile  defense,  which  should  deter  potential  adversaries 
from  undertaking  any  action  in  space  or  against  U.S.  and  allied  interests. 

Maintaining  the  U.S.  Position  As  the  Major  Economic,  Political,  Military,  and 
Technological  Power  in  Space.  Implied  in  this  option  is  a  coordinated  military, 
civil,  and  commercial  approach  to  accomplishing  this  objective,  guided  by  a 
strong  interagency-developed  policy  and  strategy.  Assuming  that  the  Air  Force 
has  evolved  into  the  Aerospace  Force,  a  focus  on  aerospace  power  to  accom¬ 
plish  this  objective  and  others  would  likely  entail  a  multifaceted  approach  con¬ 
sisting  of  coordination  among  all  sectors  in  U.S.  space  activities.  The  option 
thus  offers  the  United  States  a  stronger  foundation  and  basis  from  which  to 
strengthen  its  competitive  position  in  the  international,  political,  and  economic 
environment. 

Deterring  Threats  to  U.S.  Interests  in  Space  and  Defeating  Aggression  If  Deter¬ 
rence  Fails.  Dominance  of  the  aerospace  medium  through  the  use  of  air-  and 
space-transiting  vehicles  and  weapons  should  support  deterrence  and,  if  deter¬ 
rence  fails,  provide  the  U.S.  military  with  the  capabilities  to  defeat  threats  to 
U.S.  and  allied  interests.  This  option  will  enable  the  National  Command 
Authority  and  theater  CINCs  to  have  a  greater  range  of  decision  options  in 
crises  or  conflict.  Those  decision  options  may  emphasize  the  use  of  aerospace 
power  rather  than  naval  or  land  power,  assuming  that,  for  purposes  of 
discussion  here,  force  structure  choices  among  land,  sea,  air,  and  space  forces 
were  made  to  establish  a  robust  aerospace  force. 

Preventing  the  Spread  of  Weapons  of  Mass  Destruction  to  Space.  As  in  the 
other  two  options,  this  important  objective  is  more  likely  to  be  realized  in  this 
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option,  given  the  presence  of  ballistic  missile  defense  and  robust  surveillance 
and  warning  capabilities  coupled  with  a  range  of  economic  and  commercial 
strategies.  Since  the  merging  of  intelligence  and  military  space  sectors  is  im¬ 
plicit  in  this  option,  there  should  be  a  seamless  approach  to  determining  intent, 
assessing  capabilities,  and  enforcing  policy  measures  to  prevent  the  spread  of 
WMD  to  space.  This  seamless  approach  is  also  necessary  to  "shape  the  battle¬ 
field"  in  case  U.S.  forces  become  involved  in  crisis  or  warfare  somewhere  on  the 
globe. 

Enhancing  Global  Partnerships  with  Other  Spacefaring  Nations  Across  the 
Spectrum  of  Economic,  Political,  and  Security  Issues.  The  capabilities  that  this 
option  includes  would  make  it  likely  that  alliance  and  coalition  relationships 
could  be  fulfilled,  and  that  U.S.  and  allied  space-based  and  terrestrial  assets 
could  be  protected.  Fulfilling  alliance  relationships  could  entail  joint  part¬ 
nership  in  developing  new  capabilities,  or  exploiting  allied  space  capabilities  in 
instances  where  U.S.  capabilities  are  unavailable.  Determining  what  contribu¬ 
tions  spacefaring  allies  could  make  to  augment  U.S.  forces  when  engaged  in 
pursuing  alliance  interests  is  required  for  this  option  (and  probably  the  other 
two  as  well).  To  be  kept  in  mind  is  the  fact  that  nations  operate  in  pursuit  of 
their  own  vital  interests,  and  a  situation  may  occur  in  which  the  United  States 
must  rely  on  its  spacefaring  allies  to  fulfill  U.S.  national  interests  because  U.S. 
space  forces  have  been  constrained  operationally  or  politically.  Therefore,  pro¬ 
cedural  and  operational  arrangements  need  to  be  worked  out  early  on  that  sat¬ 
isfy  alliance  goals  and  objectives  as  well  as  deter  conflict.13 

How  the  Options  Might  Support  Operations  Across  the  Spectrum  of 
Conflict 

Assessing  the  strategies  described  above  yields  very  different  organizational  an¬ 
swers  to  questions  of  fulfilling  the  tasks  and  functions  discussed  in  Chapters 
Two  and  Three.  If  the  DoD  is  very  dependent  on  outside  sources  for  critical  in¬ 
formation,  then  it  either  cannot  accomplish  national  security  objectives  or  must 
support  them  in  distinctly  different  ways  from  current  practices.  The  Minimal¬ 
ist  approach  to  exploiting  space-based  systems — a  notion  that  is  entirely  con¬ 
ceivable  in  today's  budgetary  environment — necessitates  more  attention  to 
economic  factors  underlying  military  spacepower,  potentially  through  ex¬ 
panded  military  involvement  in  governmental  regulatory  and  licensing  activi¬ 
ties,  through  developing  innovative  approaches  to  incentivizing  industry  to  in¬ 
vest  in  the  DoD  market,  and  through  encouraging  greater  exploitation  of  allied 
or  friendly  space  capabilities.  All  these  activities  require  years  of  DoD  involve- 


13Johnson  (1990),  pp.  2-3. 
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ment  in  nontraditional  fora.  At  the  other  end  of  the  spectrum,  the  Aerospace 
Force  option  does  not  depend  on  commercial  capabilities,  but  it  may  still  re¬ 
quire  some  of  the  same  activities  to  shape  the  battlefield  in  advance  of  potential 
military  operations.  Furthermore,  because  of  trends  in  the  other  space  sectors, 
DoD’s  implementation  of  this  option  may  not  be  possible  unless  it  actively 
considers  and  incorporates  these  nontraditional  activities  outside  its  immediate 
purview. 

Referring  to  Tables  2.1  to  2.3,  where  we  address  space  support  for  a  range  of 
operations  (for  illustration  purposes  only),  we  will  describe  what  it  means  to 
perform  a  particular  mission  having  one  of  the  three  options  in  place.  The  ex¬ 
amples  we  have  selected  are  purely  illustrative  and  not  evaluative.  Each  strat¬ 
egy  option  is  described  as  to  how  it  would  support  first,  the  type  of  operation, 
and  second,  a  specific  operational  objective. 

Space  Support  for  Peacekeeping/Humanitarian  Operations:  Establish  and 
Defend  Safe  Areas.  As  described  in  Chapter  Two,  operational  tasks  to  support 
this  objective  might  include  the  monitoring  of  intermediate  range  ballistic  mis¬ 
sile  (IRBM)  launches  in  areas  of  crisis;  ensuring  secure  communications  be¬ 
tween  the  U.S.  and  coalition  forces;  denying  infiltration  in  regions  of  concern; 
establishing  accurate  boundaries  of  safe  areas;  ensuring  freedom  of  movement 
to,  from,  and  in  space;  and  monitoring  potential  threats  to  safe  areas.  The 
Minimalist  strategy  option's  strength  and  effectiveness  here  lie  in  providing 
ITW&AA  and  a  measure  of  space  control,  supported  by  reconnaissance  capa¬ 
bilities  and  good  relationships  with  civil  relief  and  commercial  space  agencies 
and  industry  to  provide  communications,  navigation,  and  weather  monitoring 
over  the  disaster  area.  However,  it  would  likely  be  dependent  on  terrestrial 
military  forces,  whether  they  are  U.S.  or  local  government  forces,  to  defend 
those  safe  areas  and  ensure  safe  passage  of  people,  food,  and  medicines.  The 
Enhanced  strategy  option  would  rely  on  existing  space  forces,  supplemented  by 
civil  and  commercial  capabilities  and  by  terrestrial  forces,  largely  for  site  de¬ 
fense.  Its  limited  ballistic  missile  defense  capability  would  be  used  to  deal  with 
potential  missile  threats  to  the  safe  areas.  Finally,  the  Aerospace  Force  strategy 
option  might  conceivably  employ  space-to-ground  weapons  to  ensure  defense 
of  the  safe  areas  from  a  range  of  threats.  It  would  still  be  dependent  on  com¬ 
mercial  satcom  and  commercial  space  launch,  as  well  as  a  mix  of  DoD  and 
commercial  navigation  systems  and  imagery  of  the  disaster  area. 

Space  Support  for  Peacekeeping/Humanitarian  Operations:  Conduct  Disaster 
Relief.  The  functions  contributing  to  this  operational  objective  include  moni¬ 
toring  weather,  establishing  communication  links  in  disaster  areas,  and  assess¬ 
ing  the  local  terrain  for  rescue  operations  that  might  be  conducted.  The  Mini¬ 
malist  strategy  option  would  be  heavily  dependent  on  commercially  available 
imagery  and  communications  as  well  as  environmental  monitoring  from 
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NOAA.  Military  space  forces  would  likely  not  contribute  much  to  this  situation, 
in  contrast  to  the  Enhanced  and  Aerospace  Force  strategy  options,  which  would 
have  more  robust  capabilities  and  be  more  likely  to  have  an  interagency  process 
in  place  to  respond  to  requests  for  support  from  federal,  state,  and  local 
authorities  (for  domestic  disasters)  and  foreign  governments  (international 
disasters). 

Space  Support  for  Crisis  Operations:  Deter  Aggressive  Actions  by  Belligerents. 
Operational  tasks  using  space-based  systems  to  help  deter  belligerent  actions 
might  include  assessing  sea  state  effects  on  enemy  naval  activities;  conducting 
surveillance  of  troop  movements  in  theater;  neutralizing  hostile  artillery;  and 
initiating  preparatory  BMD  actions  as  both  a  signal  of  intent  and  as  necessary  to 
ensure  adequate  defense  if  deterrence  fails.  Again,  the  Minimalist  option  reties 
heavily  on  those  national-security-related  functions  for  which  there  are  military 
forces — ITW&AA,  reconnaissance,  ballistic  missile  defense,  and  space  control — 
and  on  commercially  available  imagery,  navigation/positioning  information, 
and  satcom.  Deterrence  might  also  include  economic  actions  far  in  advance  of 
a  potential  crisis,  such  as  attempting  to  restrict  access  by  a  belligerent  to 
commercially  available  remote-sensing  data;  however,  this  action  carries  other 
political  and  foreign  policy  risks,  which  may  be  unacceptable.  Because  more 
agencies  are  involved  in  performing  similar  functions,  the  Enhanced  strategy 
option  may  provide  redundancy  of  information  from  space-based  sensors  to 
contribute  to  deterring  adversaries.  Finally,  the  Aerospace  Force  strategy 
option  can  contribute  to  deterrence  through  a  coordinated  approach  (with 
commercial  providers)  of  imagery  and  satcom,  and  the  enforcement  measures 
of  ballistic  missile  defense,  force  application  capabilities,  and  space  control.  All 
three  options  would  also  include  close  coordination  with  allies  in  the  region 
where  the  United  States  is  attempting  to  deter.  Protection  of  ground-based 
commercial  space  interests  is  also  necessary,  placing  a  heavy  premium — 
particularly  on  the  Minimalist  strategy  option — of  working  with  alliance 
governments,  which  would  have  to  see  it  in  their  best  interests  to  protect  U.S. 
systems  and  ground  sites. 

Space  Support  for  Regional  Conflict  (MRC  Level):  Halt/Evict  Invading 
Armies.  As  discussed  above,  the  operational  objective  of  halting  or  evicting  in¬ 
vading  armies  in  support  of  theater  or  regional  conflict  could  perhaps  be  met  by 
the  following  operational  tasks:  ensuring  adequate  and  secure  communica¬ 
tions  for  response;  determining  routes  of  attack;  and  maintaining  the  position 
location  of  U.S.  and  allied  forces.  These  tasks  can  be  accomplished  by  all  three 
options,  although  obviously  in  different  ways,  whether  by  relying  on  nonmili¬ 
tary  sources  or  on  military-owned  systems  for  the  information.  They  also  in¬ 
volve  coordination  with  other  military  forces,  both  U.S.  and  allied.  In  the  Mini¬ 
malist  option,  the  United  States  may  have  to  depend  on  allied  surveillance  ca- 
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pabilities  to  monitor  the  theater  in  question;  as  in  other  instances,  this  requires 
extensive  forethought  and  preparation  ahead  through  policy  and  regulatory 
initiatives.  Although  the  other  two  strategy  options  are  less  dependent  on  those 
considerations,  they  are  still  important  factors  to  be  considered  in  developing 
military  response  options. 


THE  GROWING  IMPORTANCE  OF  TRUST  AND  SPACE  LITERACY 

Implicit  in  our  discussion  throughout  this  study  is  the  notion  of  cross-cultural 
cooperation  among  varying  space  sectors,  each  with  different  goals,  objectives, 
and  interests.  As  discussed  in  other  works,  the  key  to  accomplishing  cross- 
cultural  cooperation  lies  in  trust  and  space  literacy.  The  importance  of  both  is 
described  below: 

While  trust  among  the  Services  is  a  key  factor  underlying  the  difficulty  in  as¬ 
signing  functional  and  organizational  responsibilities  for  space,  trust  at  other 
levels  is  also  important.  The  extent  of  space  literacy  among  all  players  in  space 
is  linked  to  trust,  since  having  little  or  no  trust  in  another  organization's  ability 
or  willingness  to  address  one's  needs  for  space-derived  information  somewhat 
depends  on  one's  own  understanding  of  what  is  involved  in  meeting  that  need. 
Only  by  gaining  a  certain  level  of  self-confidence,  familiarity,  and  competency 
in  understanding  space  operations,  programs,  and  systems  can  the  warfighter 
feel  comfortable  with  allowing  a  single  organization  to  take  responsibility  for 
meeting  his  needs  . . .  ,14 

This  observation  is  applicable  not  only  to  the  services,  within  individual  ser¬ 
vices,  and  within  the  DoD  as  a  whole,  but  also  to  the  other  sectors  of  U.S.  space 
activities  and  at  the  international  level.  Space  literacy  is  intrinsically  linked  with 
trust  and  entails  a  certain  level  of  understanding  about  the  advantages, 
disadvantages,  and  kinds  of  capabilities  that  space  systems  offer.  To  accom¬ 
plish  national  security  objectives  and  conduct  military  operations  that  use 
space-derived  information,  warfighters  need  to  be  sufficiently  knowledgeable 
about  space  operations  to  articulate  requirements  and  needs  to  the  service  that 
provides  them.  Concomitantly,  they  need  to  be  able  to  explain  those  needs  to 
the  commercial  space  world  that  will  likely  develop  the  technologies  and  sys¬ 
tems  to  satisfy  those  needs. 

Applied  to  the  strategy  options  discussed  in  this  chapter,  the  Minimalist  option 
is  clearly  very  dependent  on  having  a  trusting  and  cooperative  relationship  with 
the  various  sectors  with  which  it  interacts;  the  Aerospace  Force  option  is  less 
dependent  on  but  should  be  no  less  interested  in  similar  relationships.  In  fact, 
developing  and  implementing  the  kinds  of  economic  and  military  strategies  we 


*4See  Johnson  et  al.  (1995),  p.  79. 
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have  described  throughout  this  document  cannot  be  accomplished  without  a 
firm  foundation  of  trust  among  all  the  players,  and  an  understanding  about 
accountability  and  responsibility.  Specific  objectives  and  criteria  to  measure 
progress  toward  achieving  greater  trust  and  space  literacy  should  be  made  part 
of  the  implementation  portion  of  these  strategies,  or  at  the  very  least  be  an 
integral  part  of  the  interagency  process  by  which  the  strategies  are  developed.15 


15See  Johnson  et  al.  (1995),  especially  Section  4. 


Chapter  Five 

UPDATES  SINCE  1994 


The  purpose  of  this  chapter  is  to  provide  a  brief  update  on  important  events  in 
the  evolution  of  thinking  about  spacepower  since  the  bulk  of  this  study  was 
written  in  1994.  A  new  National  Space  Policy  has  been  released,  and  thinking 
about  military  space  operations  has  grown  with  the  release  of  military  vision 
statements  at  various  levels.  Perhaps  most  important,  commercial  space  ac¬ 
tivities  have  continued  to  grow  dramatically,  providing  both  new  opportunities 
and  challenges  to  the  U.S.  military. 

GROWTH  OF  SPACE  COMMERCE 

A  report  on  “The  State  of  the  Space  Industry"  estimated  that  1996  revenues  for 
the  global  space  industry  exceeded  $76  billion.1  The  study  divided  the  space  in¬ 
dustry  into  four  sectors: 

•  Infrastructure— e.g.,  ground  systems,  satellites,  and  launch  vehicles.  1996 
revenues  of  $47  billion; 

•  Telecommunications — fixed  and  mobile  satellite  services,  direct-to-home 
television.  1996  revenues  of  $9  billion.  Indirect  revenues  from  satellite  ca¬ 
ble  distribution  and  telephony  were  about  $13  billion; 

•  Emerging  applications— e.g.,  remote  sensing,  GPS  applications,  and 
geographical  information  systems  accounted  for  about  $4  billion  in  1996 
revenues; 

•  Support  services — e.g.,  financial  services,  insurance,  consulting,  and  pub¬ 
lishing  directly  related  to  the  space  industry  were  estimated  to  generate  $3 
billion  in  revenues. 


1  Space  Vest  (1997). 


67 


68  Space:  Emerging  Options  for  NationalPower 


Worldwide,  space  industries  were  estimated  to  employ  over  800,000  people, 
expanding  at  the  rate  of  40,000  jobs  per  year.  Although  governments  were  the 
major  source  of  space  revenue,  high  industry  growth  rates  were  being  driven  by 
commercial  activity  and  changing  the  relative  mix  of  public  and  private  revenue 
sources  for  virtually  all  space  firms.  As  discussed  above,  the  implications  of  this 
growth  affect  all  areas  of  space  operations.  For  example,  new  mobile  satellite 
communication  services  create  demand  for  more  launch  services,  which 
increases  the  ability  to  raise  private  capital  for  improving  the  performance  and 
capacity  of  space  launchers.  Increasing  commercial  use  of  GPS  and  remote¬ 
sensing  data  helps  drive  down  the  price  of  related  equipment  and  services, 
which  can  then  be  exploited  for  military  purposes.  On  the  other  hand,  these 
same  space-based  information  systems  can  also  be  used  by  adversaries,  and 
thus  military  and  diplomatic  countermeasures  must  be  developed  (and  are 
currently  in  work). 

U.S.  POLICY  AND  STRATEGY 

At  the  same  time  that  commercial  space  revenues  have  been  increasing,  DoD 
budgets  have  been  declining.  According  to  Secretary  of  Defense  William  Co¬ 
hen: 

Since  1985,  America  has  responded  to  vast  global  changes  by  reducing  its  de¬ 
fense  budget  by  some  38  percent,  its  force  structure  by  33  percent,  and  its  pro¬ 
curement  programs  by  63  percent.  Today,  the  DoD  budget  is  $250  billion,  15 
percent  of  the  national  budget,  and  an  estimated  3.2  percent  of  our  gross  na¬ 
tional  product.2 

The  defense  budget  is  expected  to  be  fairly  stable  for  several  years,  barring  a 
major  crisis.  How  the  defense  budget  will  be  allocated  is  a  topic  of  continuing 
debate.  The  National  Military  Strategy  states  that  U.S.  military  objectives  are 
to: 


. . .  promote  Peace  and  Stability  and  when  necessary,  to  defeat  Adversaries  that 
threaten  the  United  States,  our  interests,  or  our  allies.  U.S.  Armed  Forces  ad¬ 
vance  national  security  by  applying  military  power  to  Shape  the  international 
environment  and  Respond  to  the  full  spectrum  of  crises,  while  we  Prepare  Now 
for  an  uncertain  future.3 

The  strategy  does  not  mention  space  per  se,  but  it  is  consistent  with  our  view 
that  the  international  environment  for  spacepower  can  be  shaped  and  that 
preparation  now  can  ensure  future  military  options  even  in  a  constrained  bud- 


2Cohen  (1997).  In  1985,  the  DoD  budget  was  about  $400  billion  in  1997  dollars  and  represented  7 
percent  of  the  U.S.  gross  national  product. 

3Office  of  the  Joint  Chiefs  of  Staff  (1997).  Capitalization  in  original. 
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get  environment.  More  specifically,  the  strategy  cites  Joint  Vision  2010  as  the 
conceptual  template  for  joint  operations  and  future  warfighting.  Joint  Vision 
2010  (JV  2010)  was  released  by  the  Chairman  of  the  Joint  Chiefs  of  Staff  in  April 
1996  to  provide  guidance  on  how  the  U.S.  military  would  “achieve  dominance 
across  the  range  of  military  operations  through  the  application  of  new  opera¬ 
tional  concepts  .  .  .  .”4  Four  operational  concepts  were  defined,  all  based  on 
information  superiority  and  technological  innovations: 

•  Dominant  maneuver, 

•  Precision  engagement, 

•  Full-dimensional  protection,  and 

•  Focused  logistics. 

Again,  space  is  not  specifically  mentioned,  but  the  ability  to  implement  each 
concept  depends  on  the  effectiveness  of  space  systems.  Space  systems  enable 
necessary  characteristics  such  as  situational  awareness,  responsive  targeting, 
and  combat  identification.  The  emphasis  of  current  space  systems  is  to  provide 
information  from  and  through  space,  but  there  is  increasing  interest  in  space 
control  and  force  application  mission  areas.  Even  with  the  end  of  the  Soviet 
Union,  the  interest  in  space  control  is  understandable  given  the  increasing  im¬ 
portance  of  both  civilian  and  military  space  systems  to  the  United  States.  Full¬ 
dimensional  protection  will  require  some  form  of  ballistic  missile  and  cruise 
missile  defense,  and  again,  space  systems  will  be  needed.  Applying  force  from 
space,  however,  continues  to  be  controversial  from  many  technical,  economic, 
and  political  perspectives.  Nonetheless,  the  capabilities  that  space  provides  to¬ 
day  are  increasingly  recognized  as  vital  for  the  future  effectiveness  of  U.S. 
forces. 

A  new  National  Space  Policy  was  released  on  September  19,  1996.5  It  provides 
top-level  policy  goals  and  guidelines  for  civil,  commercial,  and  national  security 
(military  and  intelligence)  space  activities.  Much  of  the  guidance  on  military 
space  matters  is  a  continuation  of  past  policies  with  updates  on  the  pursuit  of 
ballistic  missile  defenses  and  relations  between  military  and  intelligence  space 
activities.  Most  notably,  the  DoD  is  directed  to  maintain  the  capability  to  exe¬ 
cute  the  mission  areas  of  space  support,  force  enhancement,  space  control,  and 
force  application.  No  detailed  guidance  is  provided  for  force  application,  but 
with  respect  to  space  control,  the  policy  specifies  that: 


4 Joint  Vision  2010  (1996). 
^The  White  House  (1996). 
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Consistent  with  treaty  obligations,  the  United  States  will  develop,  operate,  and 
maintain  space  control  capabilities  to  ensure  freedom  of  action  in  space  and,  if 
directed,  deny  such  freedom  of  action  to  adversaries.  These  capabilities  may 
also  be  enhanced  by  diplomatic,  legal,  or  military  measures  to  preclude  an  ad¬ 
versary’s  hostile  use  of  space  systems  and  services. 

Exactly  how  these  capabilities  are  to  be  made  operational  is  still  a  subject  of  in¬ 
tense  debate,  however,  as  are  various  proposals  for  antisatellite  weapons  and 
arms  control  agreements. 

The  next  section  will  briefly  discuss  the  evolution  of  the  U.S.  Space  Command 
and  its  vision  of  the  future  as  a  primary  example  of  current  U.S.  thinking  about 
the  role  of  spacepower  in  warfare. 

U.S.  SPACE  COMMAND 

In  light  of  the  many  changes  that  had  occurred  since  the  creation  of  U.S.  Space 
Command  (USSPACECOM)  in  1985,  the  command  conducted  a  “revalidation" 
study  of  its  mission  and  organization  in  1996.  The  results  of  the  study  were 
briefed  to  the  Secretary  of  Defense  in  November  1996. 6  The  proposal  to  create  a 
unified  Space  Command  was  initially  made  in  1983  in  response  to  growing 
strategic  and  space  threat  capabilities  (primarily  Soviet),  and  the  need  for  an 
operational  focal  point  for  the  many  fragmented  space  activities  of  the  services 
and  the  Strategic  Defense  Initiative  (SDI)  to  create  ballistic  missile  defenses.7 
SDI  in  particular  provided  an  image  of  defensive  weapons  in  space  and  the 
need  for  these  weapons  to  be  under  military  command.  It  was  also  thought  that 
the  existing  fragmented  arrangements  for  space  systems  would  not  function  ef¬ 
fectively  in  wartime  and  new  space  warfighting  concepts  were  needed. 

In  1986,  the  Goldwater-Nichols  DoD  Reorganization  Act  (also  known  as  Title  10 
from  its  location  in  the  U.S.  Code)  was  passed.  Title  10  dictates  a  separation  be¬ 
tween  CINC  responsibilities  for  warfighting  and  service  functions  to  provide 
forces  to  the  CINCs  (e.g.,  organize,  train,  and  equip).  Responsibilities  and  au¬ 
thorities  given  to  CINCs  were  increased:  They  were  now  to  "direct,  organize, 
and  employ"  forces  for  all  aspects  of  military  operations,  joint  training,  and  lo¬ 
gistics.  This  reinforced  the  decision  to  create  a  separate  command  for  military 
space  operations. 

The  Persian  Gulf  War  during  1990-1991  raised  both  public  and  military  appre¬ 
ciation  of  the  combat  support  provided  by  space  systems.  Attention  to  naviga- 


6 Mission  Revalidation  Brief  {1396). 

7The  Air  Force  Space  Command  was  established  in  1982.  The  Army  and  Navy  Space  Commands 
were  established  in  1988  and  1983,  respectively. 
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tion,  communications,  weather,  and  missile  warning  functions  during  the  war 
demonstrated  that  space  systems  were  useful  at  the  tactical  level  and  not  con¬ 
fined  to  strategic  roles  (e.g.,  nuclear  operations  and  intelligence).  In  1992,  these 
“force  enhancement"  functions  were  assigned  to  the  U.S.  Space  Command  as  a 
mission  area  under  the  Unified  Command  Plan  (UCP).  This  was  in  addition  to 
earlier-assigned  functions  such  as  space  control  and  space  support  (e.g., 
launch).  In  1993,  “force  application"  was  added  as  well,  to  allow  for  employing 
weapons  from,  in,  and  to  space. 

The  revalidation  study  concluded  that  the  rationale  for  having  a  Space  Com¬ 
mand  had  endured  and  grown,  even  into  the  Ballistic  Missile  Defense 
Organization  (BMDO),  the  decline  of  the  Soviet  threat,  and  the  redirection  of 
the  Strategic  Defense  Initiative.  The  focus  of  space  warfighting  had  shifted  to 
include  operational  and  tactical,  as  well  as  strategic,  applications.  A  renewed 
emphasis  on  theater  missile  defense  was  given  in  the  latest  national  space 
policy.  Technological  changes  since  1985,  most  notably  in  information 
technology,  had  created  a  wide  range  of  new  tactical  space  capabilities.  Finally, 
the  growth  of  commercial  space  activities  meant  that  nonmilitary  space 
systems  were  even  more  important  to  the  U.S.  economy  and  global  infrastruc¬ 
ture.  This  meant  an  investment  that  might  need  protection  in  a  future  conflict. 

In  1996,  the  U.S.  Space  Command  published  a  vision  statement  that  saw  itself 
as:  “Dominating  the  space  dimension  of  military  operations  to  protect  U.S.  in¬ 
terests  and  investment.  Integrating  Space  Forces  into  warfighting  capabilities 
across  the  spectrum  of  conflict."8  Like  JV  2010,  the  USSPACECOM  Vision  de¬ 
scribed  four  operational  concepts.  These  were: 

•  Control  of  space  (e.g.,  assured  access,  protection,  negation), 

•  Global  engagement  (e.g.,  global  surveillance,  precision  strike), 

•  Full  force  integration  (e.g.,  coalition  interoperability,  training),  and 

•  Global  partnerships  (with  civil,  commercial,  international  space  capabili¬ 
ties). 

These  operational  concepts  are  seen  as  supportive  of,  and  consistent  with,  the 
JV  2010  operational  concepts.  For  example,  control  of  space  supports  concepts 
such  as  dominant  maneuver,  precision  engagement,  and  full-dimensional  pro¬ 
tection.  Global  engagement  tracks  with  the  Joint  Vision  concept  of  precision 
engagement.  The  concept  of  creating  global  partnerships  is  especially  appro¬ 
priate  for  space,  because  the  DoD  can  no  longer  afford  to  rely  solely  on  unique 
military  capabilities.  Partnerships  with  civil  agencies,  companies,  and 


8 USSPACECOM  Vision  (1996). 
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international  organizations  may  allow  for  sharing  costs  and  risks  for  military 
advantage.  On  the  other  hand,  certain  functions  such  as  missile  warning  and 
the  use  of  weapons  can  and  should  be  retained  as  unique  “core  capabilities” 
because  of  the  importance  they  have  in  supporting  critical  military  operations 
and  warfighting. 

The  U.S.  Space  Command  produced  a  “vision  implementation  plan”  based  on 
the  four  operational  concepts  in  its  vision  statement.  The  commander's  intent 
for  the  plan  states  that: 

This  Command  will  defend  national  interests  as  a  supporting  or  supported 
CINC  with  space  forces  that  are  fully  integrated  with  land,  sea,  and  air  forces  . . . 
USSPACECOM  capabilities  will  be  augmented  with  commercial,  civil,  and 
international  space  systems.  The  Vision  Implementation  Plan  will  provide 
USSPACECOM  and  its  components  a  roadmap  and  measuring  tool  to  attain  the 
required  capabilities  for  2020.9 

The  plan  seeks  to  create  a  “roadmap”  for  each  of  the  four  operational  concepts, 
resulting  in  changes  to  existing  doctrine,  organization,  and  training  as  well  as 
new  capabilities  and  technologies. 

Of  the  four  operational  concepts,  global  partnerships  is  likely  to  be  the  most 
difficult  and  important  one  to  implement.  It  requires  that  the  military  find 
common  ground  with  very  different  institutions  and  cultures  that  may  have  lit¬ 
tle  to  no  interest  in  national  security  concerns.  The  role  of  military  spacepower 
has  been  in  transition  for  many  years,  and  its  role  in  tactical  operations  across 
the  spectrum  of  conflict  has  become  more  routine  and  accepted.  The  idea  of 
spacepower  as  inclusive  of  nonmilitary  space  capabilities  is  less  well  known. 
The  DoD  is  increasingly  in  a  minority  role  with  respect  to  the  technical  and  eco¬ 
nomic  development  of  new  space  capabilities.  However,  the  global  environ¬ 
ment  (or  future  battlespace)  for  space  systems  can  be  shaped  by  DoD  actions 
today.  Examples  of  proactive  shaping  opportunities  include  promoting  GPS 
as  a  global  standard,  ensuring  that  U.S.  firms  dominate  commercial  remote¬ 
sensing  and  mobile  communications  markets,  and  regaining  global  market 
share  for  U.S.  launch  vehicles  while  undermining  economic  incentives  for  new 
entrants  (and  the  risk  of  missile  proliferation).  Each  of  these  opportunities  can 
be  influenced  by  how  military  space  requirements  are  defined  and 
implemented,  e.g.,  by  whether  the  requirements  seek  to  leverage  commercial 
forces  or  ignore  them. 

Under  Title  10,  USSPACECOM  does  not  have  the  “organize,  train,  and  equip” 
charter  and  has  limited  resources  for  implementing  broader  national  security 
strategies.  However,  it  does  have  a  responsibility  to  communicate  the  warfight- 


^  US  SPACE  Vision  Implementation  Plan  (1997). 


Updates  Since  1994  73 


er's  needs  for  space-based  information  through  its  components  to  the  service 
departments  that  develop  the  capabilities  to  fulfill  the  CINC's  needs. 
USSPACECOM  should  be  able  to  pursue  partnership  opportunities  that 
improve  operational  readiness  through  information  exchange,  build  relations 
that  may  be  beneficial  in  wartime,  and  improve  its  ability  to  advise  others  on 
how  to  proactively  shape  (if  not  direct)  the  coming  generation  of  civil  and 
commercial  space  systems.  But  it  should  also  encourage  its  components  (Air 
Force  Space  Command,  Army  Space  Command,  and  Navy  Space  Command)  to 
“build  bridges”  to  their  respective  services,  primarily  through  the  requirements 
process. 

WORKS  IN  PROGRESS 

The  1994-1997  period  saw  a  considerable  level  of  effort  directed  at  new  thinking 
about  the  military  uses  of  space.  The  most  significant  intellectual  de¬ 
velopments  have  been  in  defining  a  National  Space  Policy,  a  National  Military 
Strategy,  Joint  Vision  2010 ,  and  a  USSPACECOM  Vision.  Unfortunately,  two 
important  documents,  in  work  in  1994,  have  yet  to  be  completed  and  released. 
The  first  is  a  DoD  Space  Policy  that  would  provide  more  detailed  guidance  for 
the  implementation  of  the  military  and  intelligence  aspects  of  National  Space 
Policy.  In  particular,  policy  guidance  is  needed  on  space  control  and  force 
application  missions.  The  second  is  Joint  Pub  3-14,  “Joint  Doctrine,  Tactics, 
Techniques,  and  Procedures  for  Space  Operations."  Joint  doctrine  is  intended 
to  serve  as  authoritative  guidance  for  all  U.S.  forces  and  provide  a  focus  for 
system  applications  and  technology.  JV  2010  describes  joint  doctrine  as  “the 
foundation  that  fundamentally  shapes  the  way  we  think  about  and  train  for 
joint  military  operations.”  Drafts  of  Joint  Pub  3-14  have  addressed  topics  such 
as  principles  of  joint  space  operations,  the  command  and  control  of  joint  space 
operations,  and  planning  and  support  procedures  (e.g.,  processes  for  request¬ 
ing  space  combat  support).  The  military  space  community  has  not  yet  come  to 
grips  with  how  to  apply  existing  policy  and  doctrine  to  the  specific  challenges  of 
using  spacepower.10  In  an  effort  to  specifically  address  the  theoretical  basis  for 
military  spacepower,  CINCSPACE  commissioned  a  study  in  March  1997  to 
create  a  theory  of  spacepower.  Expected  to  be  completed  in  late  1998,  the  study 
is  intended  to  be  a  theoretical  treatment  of  spacepower  analogous  to  the  classic 
military  writings  of  Clausewitz,  Mahan,  and  Douhet. 

The  next  chapter  will  discuss  some  of  the  most  significant,  and  difficult,  policy 
and  doctrinal  challenges  in  exploiting  the  potential  of  spacepower. 


^Air  Force  space  doctrine  has  also  languished,  primarily  because  of  the  lengthy  approval  process 
and  attention  to  the  development  of  a  corporate  vision  ("global  engagement")  and  doctrine 
(AFDD-1). 


_ Chapter  Six 

CHALLENGES  FOR  THE  FUTURE 


There  are  many  difficulties  in  effectively  exploiting  spacepower  for  national  se¬ 
curity  objectives.  The  most  serious  of  these  difficulties  are  not  technological  or 
even  fiscal,  but  operational,  doctrinal,  and  organizational.  For  example: 

•  How  should  space  capabilities  be  integrated  into  other  military  operations? 

•  What  should  be  the  core  competencies  of  military  space  forces? 

•  What  priority  should  information  warfare  and  space-based  weapons  have 
in  developing  military  space  capabilities? 

Air  and  space  integration  raises  a  number  of  significant  organizational  issues 
that  reflect  important  choices  about  how  spacepower  is  to  be  employed.  In 
part,  these  choices  are  similar  to  earlier  debates  about  the  role  of  air  forces, 
such  as  whether  and  when  they  should  be  under  unified  or  independent 
commands,  what  priority  should  be  accorded  to  air  operations,  and  what 
relation  they  should  have  to  land-  and  sea-based  commands.  This  is  part  of  the 
continuing  debate  over  centralization  and  decentralization,  e.g.,  the  distinction 
between  having  “unity  of  command”  and  achieving  “unity  of  effort.”1  In  the 
case  of  space  operations,  joint  doctrine  debates  continue  over  questions  such 
as: 


•  Should  there  be  a  “space”  JFACC,  or  even  a  joint  Force  Aerospace  Compo¬ 
nent  Commander?  What  is  the  scope  of  his  responsibility  and  authority? 

•  How  should  an  air-space  tasking  order  be  constructed? 

•  Should  space  be  declared  a  regional  area  of  responsibility  (AOR)? 

Currently  these  questions  are  being  addressed  not  only  at  USSPACECOM  but 
also  at  the  component  level.  The  commander  of  the  Air  Force  component  to 


^innefeld  and  Johnson  (1993). 
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USSPACECOM,  the  Fourteenth  Air  Force,  dual-hatted  as  the  commander  of 
AFSPACE  forces  (COMAFSPACE),  at  Vandenberg  AFB  in  California,  has 
articulated  an  approach  to  the  command  and  control  of  AFSPACE  forces  and 
has  established  a  Space  Operations  Center  (SOC)  at  Vandenberg.  The  intent  is 
to  ensure  the  most  effective  use  of  Air  Force  space  forces  in  support  of 
CINCSPACE,  other  unified  commanders,  and  their  JFACCs.2  This  and  other 
efforts  represent  the  beginnings  of  truly  operationalizing  and  normalizing  space 
operations  consistent  with  mainstream  military  operations. 

Documents  such  as  Joint  Vision  2010  and  the  USSPACECOM  Vision  recognize 
that  modern  warfare  requires  fighting  as  a  joint,  integrated  team.  Because 
space  forces  are  the  newest  component  of  national  military  power,  the  Air  Force 
has  less  experience  with  their  integration  than  land,  sea,  and  air  forces.  As  a  re¬ 
sult  of  decisions  made  at  the  CORONA  (October  1996)  meeting  of  senior  Air 
Force  leadership,  the  Air  Force  stated  its  intention  to  transition  from  an  air 
force  to  an  "air  and  space  force"  to  an  eventual  "space  and  air  force."  Accom¬ 
plishing  this  will  require  major  institutional  changes  in  Air  Force  operations, 
organizations,  education  and  training,  career  assignments,  and  budgets.  RAND 
is  currently  completing  a  separate  study  on  the  integration  of  space  into  Air 
Force  operations.3  Further  work  will  likely  be  needed  on  space  integration  in 
joint  operations  with  the  other  services  and  combined  arms  operations  with 
other  countries. 

The  integration  of  space  forces  with  other  military  forces  raises  more  basic 
questions:  first,  whether  space  is  a  region  of  vital  interest  to  the  United  States, 
and  second,  what  should  be  the  "core  competencies"  of  a  military  space  force 
that  would  operate  in  that  region.  Establishing  "space"  as  an  AOR  of  CINC¬ 
SPACE  is  related  but  not  the  entire  issue.  As  we  have  discussed  throughout  this 
document,  a  wide  variety  of  both  military  and  nonmilitary  activities  are  con¬ 
ducted  by  a  large  number  of  different  countries  and  organizations  in  the  envi¬ 
ronment  of  space.  No  hostile  power  dominates  the  environment  of  space  or  the 
activities  conducted  in  space,  and  the  unique  characteristics  of  spaceflight 
mean  that  objects  arc  continually  in  transit  over  most,  if  not  all,  regions  of  the 
earth.  Operations  conducted  in  space  provide  the  advantages  of  both  a  global 
perspective  and  a  global  presence  for  the  nation  (or  company,  for  that  matter) 
that  puts  a  spacecraft  or  a  manned  vehicle  in  orbit.  Under  certain  circum¬ 
stances,  however,  that  activity  could  be  perceived  as  either  stabilizing  or 
destabilizing  by  the  country  over  which  that  vehicle  is  transiting,  depending  on 
that  country’s  own  investment  in  space  operations. 


2 Command  and  Control  of  AFSPACE  Forces:  A  White  Paper  Prepared  to  Articulate  the  Vision  of 
COMAFSPACE  (1997). 

3Johnson  et  al.  (1997). 
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Given  the  expansion  of  U.S.  and  international  commercial  investment  in  both 
communication  systems  and  the  information  from  space-based  sensors,  great 
incentives  exist  for  preserving  freedom  of  access  to  space  and  to  the  data 
transmitted  through  space  for  U.S.  national  and  economic  security  interests. 
Declaring  the  environment  of  space  to  be  a  region  of  vital  national  interest 
could  be  justified  on  the  basis  of  the  criteria  defined  in  A  National  Security 
Strategy  for  a  New  Century  (1997).  The  National  Security  Strategy  defined  three 
categories  of  national  interests:  vital,  important,  and  humanitarian.  “Vital 
interests”  are  “those  of  broad,  overriding  importance  to  the  survival,  safety  and 
vitality  of  our  nation.  Among  these  are  the  physical  security  of  our  territory  and 
that  of  our  allies,  the  safety  of  our  citizens,  and  our  economic  well-being.  We 
will  do  whatever  it  takes  to  defend  these  interests,  including— when 
necessary— using  our  military  might  unilaterally  and  decisively.”4 

The  above  criteria  (physical  security  of  the  nation  and  our  allies,  public  safety, 
and  national  economic  well-being),  traditionally  applied  to  territorial  regions, 
also  directly  apply  to  the  region  of  space,  since  many  capabilities  upon  which 
we  have  come  to  depend  can  be  provided  effectively  only  from  that  region.  For 
example,  space-based  early  warning  of  ballistic  missile  attacks  is  absolutely  es¬ 
sential  to  the  civil  defense  of  our  population  centers  and,  as  we  saw  in  Desert 
Storm,  those  of  our  allies.  Space-based  communications,  navigation,  intelli¬ 
gence,  precision  targeting,  and  many  other  military  capabilities  are  essential  to 
the  military  operations  required  to  defend  our  other  national  interests. 
Satellite- derived  precision  navigation  for  commercial  airlines  and  warning  of 
severe  weather,  such  as  threatening  hurricanes,  help  ensure  the  safety  of  our 
population.  The  $1.5  trillion  (and  growing)  spinoff  benefits  to  our  economy 
from  commercial  space  activities  enhance  the  economic  well-being  of  our  na¬ 
tion,  not  to  mention  the  less  quantifiable  advantages  afforded  commercial  en¬ 
terprises  through  space  products  and  services  such  as  communications,  navi¬ 
gation,  weather,  and  remote  sensing.  One  must  conclude  that  the  region  of 
space,  which  enables  all  of  these  critically  important  capabilities,  is  a  region  of 
vital  national  interest,  and  the  loss  of  access  to  this  region  could  be  devastating 
to  the  nation  as  a  whole. 

Deciding  how  to  defend  that  vital  national  interest,  through  a  combination  of 
tools  (diplomatic,  economic,  military,  etc.),  then  leads  to  consideration  of  the 
kinds  of  military  forces  and  capabilities  required.  Related  to  this  discussion  is 
the  question  of  just  what  the  “core  competencies”  of  a  military  space  force 
should  be.  This  question  is  very  challenging  and  is  still  open  for  debate.  Unlike 


The  White  House  (1997),  p.  9.  "Important  national  interests”  are  defined  as  interests  that  “do  not 
affect  our  national  survival,  but  they  do  affect  our  national  well-being  and  the  character  of  the  world 
in  which  we  live."  “Humanitarian  interests”  applies  to  actions  undertaken  to  respond  to  natural  or 
manmade  disasters  or  gross  violations  of  human  rights. 
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other  types  of  military  systems  (e.g.,  tanks,  bombers,  and  aircraft  carriers), 
today’s  military  space  systems  arc  not  generally  thought  of  as  weapons  per  se, 
but  are  considered  as  force  enhancement  capabilities.  That  is,  they  do  not 
destroy  targets  directly  but  enable  destruction  through  the  information  sendees 
they  provide.  Furthermore,  many  military  and  commercial  space  activities 
(e.g.,  navigation,  remote  sensing,  weather,  communications,  and  launch)  are 
dual-use  and  not  obviously  military  functions.  Consequently,  the  potential  use 
of  these  dual-use  systems  for  enforcing  a  declaration  that  the  region  of  space  is 
a  vital  national  interest  raises  a  number  of  other  questions  that  warrant  careful 
consideration. 

The  diverse  range  of  existing  and  projected  commercial  space  capabilities  raises 
the  question  of  what  the  military  should  do  in  space  for  itself,  not  what  can  it 
do.  As  discussed  in  Chapter  Three  (sec  Figure  3.1),  the  spectrum  of  space-based 
activities  ranges  from  those  that  arc  purely  military  to  those  that  are  almost  en¬ 
tirely  commercial.  In  deciding  which  activities  should  be  retained  under  mili¬ 
tary  control  rather  than  being  "outsourced,”  the  following  five  criteria  may  be 
helpful: 

•  Activities  where  military  persons  (i.e.,  subject  to  the  Uniform  Code  of  Mili¬ 
tary  Justice)  are  required  to  be  in  control,  as  in  the  employment  of  weapons 
and  potential  exposure  to  armed  conflict: 

•  Activities  that  are  so  critical  to  national  security  that  they  must  remain  re¬ 
sponsive  to  the  National  Command  Authority; 

•  Activities  where  military  control  is  cost-effective  or  the  only  practical  option 
compared  to  commercial  or  civilian  control; 

•  Activities  where  military  control,  on  balance,  helps  shape  the  battlespacc  in 
a  manner  favorable  to  the  national  interest  of  the  United  States;  and 

•  Activities  where  military  control  is  necessary  for  the  preservation  of  skills  to 
meet  unique  requirements. 

The  convergence  of  the  DMSP  and  NOAA-POFS  weather  satellite  programs  is 
an  example  of  where  exclusive  military  control  was  not  cost-effective  when  civil 
and  military  requirements  could  be  met  by  a  single  system.  GPS  is  another  ex¬ 
ample  of  a  space  system  that  meets  both  military  and  nonmilitary  requirements 
but  is  under  military  control.  The  DoD  role  in  GPS  is  made  necessary  by  the 
importance  of  GPS  to  critical  national  infrastructures  as  well  as  military  opera¬ 
tions.  Although  some  foreign  governments  are  uncomfortable  with  DoD  stew¬ 
ardship  of  GPS,  this  role  is  seen  as  a  reassuring  sign  of  stability  and  quality  by 
the  vast  majority  of  international  public  and  private  users  of  GPS.  The  DoD  role 
helps  deter  the  emergence  of  competing  systems  and  helps  promote  GPS  as  a 
global  standard  that  is  beneficial  to  the  United  States  and  its  allies. 
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Space  launch  is  an  area  where  DoD  already  depends  on  others  for  its  capability. 
In  the  future,  DoD  may  have  its  own  dedicated  fleet  of  reusable  military  space 
planes,  but  such  autonomous  access  to  space  does  not  exist  today.  This  has 
raised  several  concerns,  such  as  how  the  DoD  would  be  able  to  ensure  an  ability 
to  “surge”  and  “reconstitute”  space  systems  during  a  conflict.  Today,  the 
United  States  has  few  capabilities  in  these  areas,  particularly  for  large  payloads. 
Another  concern  is  whether  some  level  of  space  launch  skills  should  be  retained 
in  the  uniformed  services.  On  one  hand,  it  seems  ironic  that  access  to  space 
would  not  be  considered  a  “core  competency”  of  a  military  space  force.  On  the 
other  hand,  the  lack  of  a  truly  warfighting  launch  capability  seems  to  have  made 
the  retention  of  skills  for  current  launch  vehicles  increasingly  difficult  to  justify. 
Peacetime  launch  skills  are  resident  in  industry,  so  there  is  little  motivation  to 
duplicate  such  skills  in  a  military  force. 

With  the  exception  of  weapons  targeting,  control,  and  release,  it  seems  that  all 
space  activities  would  be  potential  candidates  for  civil/military  partnerships 
and  even  outsourcing.  As  discussed  above,  USSPACECOM  has  made  the  cre¬ 
ation  of  global  partnerships  one  of  its  four  operational  concepts  in  support  of 
its  vision  statement.  The  National  Space  Policy  also  talks  about  the  importance 
of  international  cooperation  and  even  cooperation  with  state  and  local  gov¬ 
ernments  in  achieving  national  objectives.  What  criteria,  then,  should  guide 
the  definition  of  global  partnerships?  CINCSPACE  would  necessarily  focus  on 
immediate  warfighting  needs  whereas  the  services  will  take  a  longer-term, 
global  view.  As  noted  above,  the  division  of  responsibilities  under  Title  10 
places  budget  and  responsibility  for  most  potential  partnership  opportunities 
with  the  services  (i.e.,  who  provide  forces  to  the  CINC),  not  the  CINC  himself. 
The  CINC  can,  and  should,  however,  explore  partnerships  that  enhance  his 
warfighting  capabilities.  What  criteria,  then,  should  guide  the  definition  of 
global  partnerships  and  associated  organizational  responsibilities?  CINCSPACE 
would  focus  on  long-term  planning  issues,  whereas  its  components  would  deal 
with  operational  issues,  and  the  military  services  would  be  developing  and 
procuring  capabilities  to  meet  CINC  and  operational  requirements.  As  noted 
above,  the  division  of  responsibilities  under  Title  10  places  budget  and  respon¬ 
sibility  for  most  potential  partnership  opportunities  with  the  services  (i.e.,  who 
provide  forces  to  the  CINCs),  not  the  CINC  himself.  However,  the  CINC  plays  a 
very  important  role  in  helping  to  shape  regional  issues  through  interactions 
with  other  nations’  political  and  military  leaders,  and  by  providing  space  exper¬ 
tise  to  other  U.S.  CINCs  who  may  not  have  that  capability  resident  in  their  the¬ 
aters.  Thus,  he  can,  and  should,  explore  bilateral  and  coalition  partnerships 
that  enhance  warfighting  capabilities.  But  any  space-related  partnering  rela¬ 
tionships  he  undertakes  need  to  be  coordinated  with  the  geographical  CINCs 
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and  their  own  efforts  at  regional  partnerships  for  other  military  reasons.5 
Clarification  of  organizational  responsibilities  and  authorities  on  global  part¬ 
nership  efforts  and  other  matters  could  occur  through  the  formulation  and  im¬ 
plementation  of  a  national  strategy  for  space  and  the  development  of  a  clearly 
defined  interagency  process. 

Decisions  on  how  space  capabilities  should  be  integrated  with  more  traditional 
military  capabilities,  and  which  functions  should  be  performed  by  the  sendees 
themselves,  arc  continually  influenced  by  competing  visions  of  what  is  meant 
by  spacepower.  We  have  used  the  term  in  a  very  broad  and  general  way  in  this 
report.  Nonetheless,  others  sec  spacepower  as  requiring  the  existence  of  space- 
based  weapons  capable  of  space-to-ground  or  spacc-to-space  attack.  Others, 
who  may  be  opposed  to  such  weapons  on  practical  or  ideological  grounds,  see 
spacepower  as  synonymous  with  using  space  systems  to  acquire  or  transmit 
information  in  support  of  more  traditional  forces.  Although  there  is  general 
agreement  on  the  need  to  better  integrate  space  operations  into  mainstream 
military  operations,  there  is  less  agreement  on  what  should  be  the  top  priority 
for  acquiring  new  military  space  capabilities.  There  are  various  debates  over 
proposals  such  as  space-based  lasers,  reusable  military  space  planes,  new  intel¬ 
ligence  systems,  and  theater  missile  defenses. 

The  current  high  cost  of  access  to  space  has  meant  that  only  the  most  valuable 
activities  have  justified  the  cost  of  a  launch.  In  the  commercial  world,  this  has 
meant  that  the  only  profitable  product  from  space  has  no  mass,  i.e.,  it  is 
information,  not  manufactured  products  or  tourists.  Similarly,  the  most 
valuable  military  space  activities  today  are  those  that  handle  information,  not 
the  movement  of  troops  or  weapons  into  space.  If  a  low-cost  military  space 
plane  were  developed,  it  could  have  a  major  effect  on  the  conduct  of  space  op¬ 
erations  in  all  missions  areas  (i.e.,  space  support,  space  control,  force  en¬ 
hancement,  and  force  application).  A  responsive  space  plane  could  enable  ca- 


•5On  January  29,  1990,  the  President  signed  a  new  IJCP  outlining  CINCJ  responsibilities.  t'.INCSI’ACH 
was  given  new  authorities  and  responsibilities  to  include: 

] .  Serving  as  the  single  point  of  contact  for  military  space  operational  matters, 

2.  In  coordination  with  the  Joint  Staff  and  other  CINCs,  providing  military  representation  to  l  J.S. 
national,  commercial,  and  international  agencies  for  matters  related  to  military  space  operations 
unless  otherwise  directed  by  the  Secretary  of  Defense, 

3.  In  coordination  with  geographic  CINCs'  security  assistance  activities,  planning  and  imple¬ 
menting  security  assistance  relating  to  military  space  activities, 

4.  Coordinating  and  conducting  space  campaign  planning  through  the  joint  planning  process  in 
support  of  the  National  Military  Strategy,  and 

5.  providing  the  military  point  of  contact  for  countering  the  proliferation  of  weapons  of  mass 
destruction  in  space. 

Planning  for  and  implementation  of  these  new  responsibilities  are  under  way  as  this  document  goes 
to  print. 
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pabilities  that  do  not  exist  today,  such  as  launch  surge  and  reconstitution  and 
space  fire  support. 

The  most  important  policy  and  doctrine  development  for  future  U.S.  military 
space  capabilities  is  not  likely  to  be  from  space-based  lasers  or  even  a  reusable 
launch  vehicle,  however,  but  from  space-based  information  technologies.  This 
is  especially  true  with  regard  to  the  development  of  operational  concepts  and 
organizational  structures  that  ensure  effective  employment  of  those  informa¬ 
tion  technologies.  These  technologies  are  being  driven  by  private  investments, 
spectrum  allocations,  commercial  standards,  changing  market  shares  of  com¬ 
peting  firms,  and  international  trade  rules.  DoD  is  not  currently  a  major  player 
in  these  issues  and  thus  misses  opportunities  to  shape  the  form  of  overall  U.S. 
spacepower. 

Developing  space-based  weapons  may  be  easier  and  more  attractive  for  the 
DoD  than  exploiting  space-based  information  systems  or  even  air-space  inte¬ 
gration.  The  reason  is  that,  despite  political  and  technical  controversies, 
weapons  and  weapons-carrying  platforms  present  few  doctrinal  and  organiza¬ 
tional  issues.  A  space  fighter  is  easier  to  explain  conceptually  than  the  process 
for  making  international  spectrum  allocations.  Yet  the  latter  may  be  more  mili¬ 
tarily  significant  to  the  implementation  of  Joint  Vision  2010  and  the  National 
Military  Strategy.  The  military  space  community  that  emerged  from  the  Cold 
War  and  the  Persian  Gulf  War  faces  a  difficult  choice  ahead.  One  path  deals 
with  difficult,  often  intangible  issues  in  exploiting  the  information  superiority 
that  space  systems  can  confer.  The  other  seeks  to  develop  exotic-sounding  but 
culturally  familiar  space  weapons  and  platforms  but  at  the  risk  of  diverting 
budget  and  institutional  attention  from  more  immediate  problems. 

It  is  certainly  possible  to  imagine  a  future  force  that  provides  both  information 
dominance  and  combat  power  from  space.  It  is  difficult  to  imagine  being  able 
to  develop  both  aspects  of  such  a  force  simultaneously.  The  limitations  are  not 
just  budgetary  and  technological  but  involve  organizational  inertia  and  the  in¬ 
tense  competition  for  the  time  and  focus  of  senior  leaders  and  policymakers.  In 
our  view,  priority  should  go  to  developing  enduring  space  doctrine  and  exploit¬ 
ing  information  technologies.  An  aggressive  program  to  develop  new  space 
launch  capabilities  would  be  helpful  to  the  nation  as  a  whole,  with  military 
funding  of  any  unique  requirements  (e.g.,  survivability  and  rapid  reconstitu¬ 
tion).  Space  control  is  important  for  the  protection  of  increasing  private  sector 
space  capabilities  (which  may  also  be  needed  by  the  DoD).  Aside  from  ballistic 
missile  defenses,  it  is  more  difficult  to  justify  the  development  of  space-based 
weapons  at  this  time  but  the  option  should  be  maintained  through  ongoing 
R&D  activities. 
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CHOOSING  A  STRATEGIC  DIRECTION 

Each  of  the  conceptual  options  discussed  above— -Minimalist,  Enhanced,  and 
Aerospace  Force — represents  a  different  approach  to  the  conduct  of  space 
operations.  Each  can,  and  should,  be  compliant  with  JV  2010,  National  Space 
Policy,  National  Military  Strategy,  and  other  top-level  documents,  but  their 
approaches  to  space  operations  represent  different  strategic  choices  in  the 
exploitation  of  spacepower. 

Minimalist:  The  military  use  of  spacepower  is  highly  dependent  on  external 
relationships  and  partnerships.  Integration  with  other  military  operations  de¬ 
pends  on  organizations  outside  the  military  chain  of  command. 

Enhanced:  The  military  use  of  spacepower  is  highly  integrated  with  other  forms 
of  military  power.  External  relationships  and  partnerships  are  important  but 
not  critical  to  core  military  capabilities. 

Aerospace  Force:  Military  spacepower  is  exercised  through  an  independent 
service  and  fully  capable  of  being  exercised  separately  from  other  military 
forces.  Actual  military  operations  are  most  likely  joint  and  combined  and  may 
employ  external  relationships,  but  this  is  not  required. 

Each  option  has  different  key  challenges  for  DoD.  In  the  Minimalist  case,  it  is 
the  establishment  of  dependable  contractual  and  institutional  relationships 
that  enable  the  accomplishment  of  military  missions  with  few  indigenous  ca¬ 
pabilities.  In  the  Enhanced  case,  it  is  the  integration  of  space  capabilities  within 
USSPACECOM  and  in  joint  operations  with  all  the  services.  Lastly,  the  chal¬ 
lenge  for  the  Aerospace  Force  is  to  demonstrate  the  existence  of  appropriate 
threats  and  a  suitable  doctrine  to  justify  the  necessary  budget  increases  and  or¬ 
ganizational  changes. 

Choosing  a  strategic  direction  for  the  development  of  spacepower  is  hampered 
by  uncertainty  over  the  broader  national  security  environment  in  which  DoD 
will  have  to  operate  in  the  years  ahead.  In  particular,  there  is  a  limited  under¬ 
standing  of  the  effect  of  commercial  activities  and  foreign  industrial  policies  on 
the  shape  of  future  space  and  information  battlespace.  The  ability  of  the  U.S. 
government  generally  (not  just  DoD)  to  proactively  shape  the  battlespace  envi¬ 
ronment  is  limited  by  multiple,  fragmented  organizations.  There  tend  to  be 
many  people  working  on  system  architectures  and  various  technical  challenges, 
but  few  people  who  concern  themselves  with  competing  commercial  standards, 
spectrum  licenses,  and  the  international  competitiveness  of  firms  in  the  space 
industrial  base.  If  the  United  States  is  to  fully  benefit  from  emerging  opportu¬ 
nities  in  spacepower,  it  will  have  to: 


Challenges  for  the  Future  83 


•  Expand  its  definition  of  spacepower  to  include  nonmilitary  space  capabili¬ 
ties; 

•  Aggressively  pursue  the  integration  of  space  with  other  forms  of  military 
power; 

•  Identify  and  protect  space-based  functions  that  are  critical  to  the  nation  as 
a  whole  (not  being  limited  to  military  missions);  and 

•  Work  with  nonmilitary  organizations  to  shape  the  future  battlespace  for 
space  operations,  beginning  with  space-based  information  technologies. 

Each  of  the  three  strategic  options  discussed  in  this  report  represents  different 
outcomes  for  the  core  competencies  of  military  space  forces  and  different  as¬ 
sumptions  about  reliance  on  external  relations  and  partners.  As  stated  above, 
partnering  opportunities  should  be  evaluated  not  only  on  how  they  benefit  U.S. 
military  space  capabilities  but  on  how  they  shape  the  international  security  en¬ 
vironment  to  the  advantage  of  the  United  States.  This  requires  a  broader  out¬ 
look  than  traditional  CINC  or  even  SecDef  responsibilities  and  may  conflict 
with  other  DoD  objectives  unrelated  to  space  operations,  as  well  as  with  other 
federal  government  agencies'  roles  and  responsibilities.  Resolving  these  con¬ 
flicts  will  likely  require  extensive  interagency  work  and  would  benefit  from  the 
re-creation  of  a  National  Space  Council  or  the  strengthening  of  current  national 
space  policy  mechanisms  in  the  National  Science  and  Technology  Council.6 

BOTTOM  LINE 

U.S,  spacepower  comprises  national  capabilities,  not  just  the  military  space 
capabilities  of  the  Department  of  Defense.  The  continued  growth  of  the  com¬ 
mercial  space  sector,  particularly  in  information  technologies,  is  therefore  cre¬ 
ating  new  national  options  for  the  exercise  of  spacepower  for  military,  eco¬ 
nomic,  and  political  objectives.  At  a  time  when  the  DoD  budget  is  under  severe 
downward  pressure  and  the  military  space  community  is  seeking  to  meet  the 
needs  of  conventional  warfighters,  the  use  of  commercial  space  systems  holds 
the  potential  for  enhancing  U.S.  military  capabilities. 

Commercial  space  systems  are  here  to  stay,  both  in  the  United  States  and  else¬ 
where  in  the  world.  Regardless  of  the  outcome  of  roles  and  missions  debates, 
reorganization  and  management  initiatives,  or  defense  force  structure  reviews, 
the  warfighter  will  need  to  know  more  about  exploiting,  partnering  with,  and 
countering  space  capabilities  outside  the  military's  more  traditional  focus,  i.e., 


Strengthening  the  National  Security  Council’s  space  functions  is  another  option,  but  key  agencies, 
such  as  the  Department  of  Commerce,  are  not  formal  members  of  the  NSC. 
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the  commercial,  civil,  and  international  space  sectors.  This  requires  a  proactive 
approach  by  DoD  and  the  services  to  develop  relationships  with  commercial 
space  firms  and  create  mechanisms  to  ensure  that  commercial  space  systems 
are  not  used  in  a  manner  hostile  to  U.S.  forces.  If  U.S.  industry  is  predominant 
in  the  commercial  space  sector,  such  relationships  will  be  easier  to  establish 
and  verify,  enabling  DoD  to  shape  the  future  battlespace  environment,  gain 
maximum  leverage  from  constrained  resources,  and  deter  the  development  of 
potentially  hostile  space  forces. 

Finally,  enhancing  U.S.  spacepower  and  providing  new  options  for  accomplish¬ 
ing  national  security  objectives  do  not  require  a  space  "czar"  or  massive  new 
expenditures.  However,  they  do  require  a  deliberate  effort  at  coordination  and 
communication  between  representatives  of  the  nation's  military,  economic, 
and  political  interests  in  space,  built  on  a  strong  foundation  of  trust,  literacy, 
and  cooperation.  Only  then  can  we  understand  the  extent  to  which  spacepower 
will  influence  the  implementation  of  national  security  strategy  and  the  conduct 
of  future  military  operations  in  the  context  of  exercising  national  power  in  a 
dynamic  strategic  environment. 
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S  P  A  C  E  P  0  VV  E  R 

"The  continued  growth  of  the  commercial  space  sector,  espe¬ 
cially  in  information  technologies,  is  providing  new  opportunities 
for  the  exercise  of  national  spacepower  for  military,  political,  and 
economic  objectives." 


—  Dana  J.  Johnson,  Scott  Pace,  C.  Bryan  Gabbard, 

Space:  Emerging  Options  for  National  Power 

Historically,  many  military  space  systems  were  designed  to  help  deter  strategic 
nuclear  conflict  between  the  United  States  and  the  Soviet  Union.  In  the  post- 
Cold  War  era,  just  as  U.S.  forces  are  being  called  on  to  support  U.S.  national 
interests  in  a  wide  range  of  crises,  conventional  conflict,  and  humanitarian  relief 
operations,  space  systems  are  also  expected  to  support  a  wider  range  of  national 
security,  civil,  and  commercial  users  in  a  dynamic  and  complex  international 
environment.  Economic  security  interests,  in  particular,  are  playing  a  much 
greater  role  in  national  security,  given  the  growth  in  commercial  and  internation¬ 
al  space  activities.  Military  policymakers  need  to  understand  the  economic  and 
commercial  trends  in  the  various  space-related  functional  areas  because  such 
trends  affect  the  development,  acquisition,  deployment,  and  exploitation  of 
national  security  space  systems. 

Space:  Emerging  Options  for  National  Power  examines  the  changing 
nature  of  spacepower  and  the  implications  and  challenges  now  confronting 
policymakers  and  military  planners.  This  book  examines  the  extent  to  which 
spacepower  (both  military  and  economic)  will  influence  the  implementation  of 
national  security  strategy  and  the  conduct  of  future  military  operations.  It  artic¬ 
ulates  a  number  of  military  space  policy  issues  facing  the  United  States,  places 
them  in  a  larger  context  of  a  changing  strategic  environment,  and  defines  new 
options  for  the  exercise  of  spacepower  in  the  pursuit  of  national  interests. 


